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WATER RESOURCES SURVEY 
COUNTY OF HALDIMAND 
INTRODUCTION 

PURPOSE 

The Ontario Water Resources Commission is concerned 
with the management of the water resources of the Province 
particularly in regard to water supply and wastewater disposal. 
In connection with this programme „ the Commission employs the 
water resources survey to study the needs of municipalities with- 
in the county unit. 

The water resources survey reviews the existing water 
and wastewater treatment facilities. The requirements of developed 
areas which lack adequate facilities are emphasized. The quality 
of the surface water is examined to determine the extent to which 
pollution exists and to assess the suitability for water supply 
and waste disposal. Similarly s the availability and quality of 
groundwater is reviewed. 
SCOPE AND INTENT 

The report contains information based on extensive 
field work in the county during 1967. Also included is data 
available in Commission files on existing water supply and 
pollution control facilities., 

The basic intent of the report Is to outline the current 



conditions with respect to water supply and waste disposal in the 
county. In this regard t the efficiency and adequacy of municipal 
and private water supply and pollution control facilities are 
reviewed in order to indicate where improvements are required. 
Where such facilities are not available , conditions are examined 
to Indicate areas in which water or sewage works should be provided. 
Surface and ground-water are discussed with respect to quality, 
quantity B development and uses. 

The ultimate objective of the survey and the report is 
to make recommendations concerning general policies to be followed 
in the field of water supply and water pollution control. 

The County of Haldimand was the subject of study at this 
time for a number of reasons the most important of which is the 
largely rural nature of the county. Only 40 per cent of the total 
population is concentrated in the five towns and villages which 
provide municipal water or sewer services, A second factor in 
the decision to carry out the survey was the apparent lack of 
full-time inspection service and planned development In most of 
the municipalities. 
PRESENTATION 

The first part of the report deals with a general 
description of the county and the availability and quality of water 
resources. 

In subsequent sections s the water supply systems and 



pollution control works existing in each municipality are outlined. 
The operational efficiency and capacity of these facilities are 
evaluated , and an attempt is made to estimate future needs based 
on population projections. The quality of surface water within 
each municipality is examined and related to major sources of 
pollution,, 

Conclusions based on the information presented in the 
report are included for the individual municipalities. The summary 
and recommendations resulting from these conclusions are presented 
under a separate heading. 
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CHAPTER I 



GEOGRAPHY AND GEOLOGY 



1. Location 



The County of Haldimand is situated at the west end of 
the Niagara Peninsula in the southern part of the Province of 
Ontario. It is bounded by Lake Erie on the south , the County of 
Norfolk on the west, the Counties of Brant and Wentworth on the 
north, and the Counties of Lincoln and Welland on the east. 
2. Topography 

The county has a total land area of 488 square miles j 
measuring 30 miles from Jarvis on the west to Dunnville on the 
east , and 20 miles from Lake Erie to Caledonia. 

The surface features of Haldimand County are predomin- 
antly plains of stratified clay or sand. Westerly trending 
drumlins rise above the plain in the northwest section of the 
county. A number of rivers and streams dissect the plain „ adding 
relief and variety to the landscape. 

Low cliffs of limestone and unconsolidated sediments are 

common along the Lake Erie shoreline. The Onondaga escarpment 

cresses the Niagara Peninsula from Fort Erie to Hagersville. It 

faces north and is marked by shallow soil cover near its edge. 

The Grand River flows along the foot of the escarpment in its 

eastward journey from Cayuga to Dunnville where it enters Lake Erie 

at a low section of the escarpment. 

. 4 . 



3. Drainage 

The Grand River crosses Haldimand County from Brant 
County to Lake Erie. North of the Onondaga escarpment 9 many 
tributary streams flow into the river from the west, but much of 
the plain northeast of the Grand River watershed is drained east 
to the Welland River by Oswego Creek and its extensive system of 
tributaries. South of the Onondaga escarpment the drainage is 
south to Lake Erie by way of Nanticoke Creek , Sandusk Creek s Hemlock 
Creek and other shorter creeks. In some areas of the Townships 
of Sherbrooke 9 Moulton and Canborough 3 adequate drainage is a 
severe problem which is being met by the use of drainage ditches 
generally flowing east to enter Lake Erie or the Welland River 
system. For a detailed outline of the drainage patterns , see 
Figure 1. 

4. Climate 

Haldimand County has a moderate climate due s in part, 
to the modifying influence of Lake Erie on the south and Lake 
Ontario to the north. The Meterological Division of the Canada 
Department of Transport does not list any stations in Haldimand 
County. However g the stations in adjoining counties at Brant ford s 
Port Dover and Welland can be used to give a satisfactory indica= 
tion of the weather statistics for Haldimand County, Averaging 
the values at these three stations for A3 years yields an annual 
average daily maximum temperature of 55 degrees F, t an annual 



average daily minimum temperature of 37 degrees F. and an annual 
average daily mean temperature of 46 degrees F. The annual average 
precipitation is 33.26 inches and the annual average snowfall is 
56.4 Inches. 
5. Geology 

(a) Overburden 

The gently rolling plains of Haldiraand County are composed 
mainly of lacustrine clays. Locally in the northern half of the 
county a few drumlins of glacial till project through the overlying 
clays. Till Is found buried below the clay plains in sosae places. 
Fine sand is deposited on top of the clays in the southeast section 
of the County in the Townships of Canborough and Moulton. 

The thickness of overburden shows little variation through" 
out the clay plains in Walpole and Rainham Townships <> where the 
depth to bedrock generally is close to 15 feet. Elsewhere in the 
county 9 the thickness of overburden shows greater variations but 
rarely exceeds 80 feet. Sand and gravel are present locally below 
the overlying clays generally in depressions in the bedrock. 

(b) Bedrock 

A number of formations form the bedrock surface in 
Haldimand County. The regional strike of the formations is a 
little south-east and the dip is south at about 32 feet: per mile. 
The normal erosion of the bedrock removed the younger formations 
in the north and uncovered the older formations there. The 



formations exposed on the bedrock surface are outlined in the 

following table: 

Formation Characteristic Rock Type 

Delaware Brown and buff limestone and 

dolomite, sandstone 

Bo is Blanc Limestone dolomite and chert; 

sandstone 

Oriskany Light grey sandstone 

Bas3 Island Cream and buff dolomite 

Salina Buff to cream dolomite and 

limestone j grey dolomitic 
shale; anhydrite; gypsum 
and salt 

Guelph Cream to buff dolomite 

The rock formations discussed above are found in we 11= 
defined areas which are shown in Figure 2. 

Extensive gas fields underlie Haldimand County. The gas 
is produced from rock formations at depths of about 400 feet to 
900 feet below the present land surface. These formations are 
part of the sequence of sedimentary rocks underlying the formations 
exposed on the bedrock surface. 
II LAND USE 

The County of Haldimand is largely rural in nature with 
70 per cent of the total assessment classed as farm ex residential. 
With the exception of the Township of Sherbrcoke in which two large 
industries are located and in the Town of Dunnville 9 nonresidential 
development is usually limited to 20 per cent or less of the total. 



A detailed analysis of the county' s assessment Is shown in Table 
1- i. 

Planned development and land use in most of the county 
has, in the past, not been common practise. However , the recent 
adoption of official plans s zoning by-laws and subdivision control 
by-laws as illustrated in Table 1-2 should lead to regulated growth,, 
On the whole, the county appears likely to retain its rural 
character in the coming years with spot residential and industrial 
development taking place in or near the larger communities. Summer 
cottage construction in the lakeshore municipalities has leveled 
off since 1961 with an average of 60 new properties per year. It 
is significant to note that existing properties in Walpole and 
Rainham Townships represent 30 per cent of the total assessment. 

Ill POPU LATION 

The population of the county has grown very little in the 
past 115 years with a net gain of less than 3„000 persons. "IK-: 
records available indicate a decline during the early part of the 
century and an actual increase in the past 15 years of close to 
6 j, 000 persons or 25 per cent. An analysis of the population 
changes along with projections of growth rates, where available, 
are included in Table 1-3. 

The annual growth rate for the period 1951<*66 is 1.62 
per cent compared to a Provincial average of 2,9 per cent. The 
increase in population is evenly distributed between the urban and 
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rural areas. The projections to date do not anticipate any major 
development contributing to a substantial change. Construction 
cf the Ontario Hydro project at Nanticoke is not likely to produce 
a long-term population expansion although the construction period 
will probably be marked by temporary increases. 
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Table I- l 

COUNTY OF HALDIMAND 

LAND USE 

Showing Percentage Distribution of Taxable Assessment 

and Summer Residence 




commercial 



INDUSTRIAL 



32 
34 
35 



FARM 


RESiUEWTIAt 





76 


.002 


52 


2 


66 


.002 


66 


3 


62 



TOTAL IN 

RELATION TO 

COUNTY 

7 

19 

2 
6 

2 



*N0. OF 

SUMMER 

HOUSEHOLDS 



10 
19 
10 
9 

12 

33 
14 
28 
70 

18 



63 
70 
4C 
48 
55 
41 
48 
7 
50 



Z3 
10 
M 

51 

40 
M. 
45 

24 

3l? 



3 
5 
2 
4 
6 
? 

9 

7 

15 



133 
337 

98 

2 

842 

314 
929 



COUNTY 



29.3 



30. I 40.5 

* From Ontario Hydro Contract records 
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TABLE 1-2 



COUNTY OF HALDIMAND 



OFFICIAL PLANS SUB-DIVISION CONTROL it ZONING BY-LAWS 



MUNICIPALIT Y 

CALEDONIA 

DUNNVILLE 



OFFICIAL PLAN 
APPROVED PENDING 



DRAFT 



ZO NING 
BY-LAW 



♦subdivision 

CONTROL 



PLANNING 

'_AjREA 

caledonia 
Planning Area 

Dunnville 
planning Area 



Cayuga 



Hagersville 



Cayuga i N. 
Cayuga 
Punning area 

Hagersville 4 
Suburban ' 
punning area 



T0WN5HIPS 

Canborough 

Cayuga N. 
Cayuga s. 

Dunn 
Moulton 

Oneida 



x 

x 

X 

X 



X 
X 



SEE CAYUtSA 



twp. of oneida 
Planning Area 



RAINHAM 

Seneca 
Sherbrooke 

WALPOLE 



X 
X 



Seneca 
punning Area 



walpole 

punn'ng area 



* Subdivision control in effect in some form 
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TABLE 1-3 



COUNTY OF HALDfMAND 



POPULATION GROWTH RATES 



MUNICI PALITY 

CALEDONIA 
DUNNVILLE 

CAYUGA 

fiAGERSVILU. 

JARVIS 



RECORD! 


,D POPULATION 




FORECAST 

r— — 


t95l 


1961 


[966 


1961 


1,681 


2,198 


2,725 


5,300 U) 


4,478 


5,181 


5,402 


7,500 


719 


897 


1,031 




1,746 


2,075 


2,169 


4,500(b} 


652 


783 


824 





199! 



2,100 



TOWNSHIPS 

can60rough 
Cayuga North 
Cayuga South 
Dunn 
moulton 
Oneida 
Rainham 
Seneca 
sher brooke 

WALPOLE 

indian reserves 
County Total 



971 


1,114 


1,263 






1,369 


1,525 


1,540 




1,400 


626 


5B7 


637 






8*0 


1,055 


1,196 






1,871 


2,160 


2,403 






1,255 


1 0'J*"- 


J, 630 


1,850 


2,180 


1,563 


1,790 


1,835 






1,762 


2,086 


2,253 


2,900(c) 




385 


375 


404 






3,650 


4,088 


3,947 


4,650(0) 


5.100 


590 


746 


761 






24,138 


28,197 


30,020 


33,700 


38,400 



(a) - 1986 Forecast From Official Plan - Caledonia Planning Area 

(b) - i960 Forecast From official Plan - Hagersville & suburban punning Arca 

(c) - 1984 Forecast From Official Plan - Seneca Planning Area 

(d) - 1961-9) Forecast From official plan - walpole planning area 
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CHAPTER II 

WATER RESOURCES 

I* Ground Water 

1„) Occurrence & Availability 

Ground water is water that occurs in the zone of satura- 
tion below the surface of the ground,, In this zone s all openings 
in the earth 1 s formation are filled with water which is replenished 
by precipitation which infiltrates from the land surface. The 
upper level of the zone is called the water table , and it fluc- 
tuates annually in relation to the amount of precipitation that 
enters the ground. It is generally highest in the spring and 
lowest in the fall. 

Ground water moves constantly under the influence of 
gravity with the rate of movement dependent on the permeability 
of the earth formation. Formations which permit the movement of 
appreciable quantities of water are called aquifers. 

In the county^ the water -bearing properties of the 
overburden are generally poor. Some dag wells obtain a limited 
supply of water from the clay-rock interface at the top cf the 
bedrock. Sand and gravel formations 9 near the surface and at 
depth s are a good source of water but are usually very limited in 
area. 

The bedrock generally supplies an adequate quantity of 
water 9 but the chemical quality is usually inferior. Hydrogen 



sulphide gas is present in many wells in quantities which make 
the water unpalatable. 
2.) Quality 

For the most part s ground water supplies throughout the 
country are of poor chemical quality. The water is generally very 
hard often due to a high sulphate content. Iron levels are fre- 
quently in excess of the recommended upper limit of 0.3 ppm. Fresh 
or chemically acceptable water is found consistently only In the 
Bass Island formation. 

A number of studies have been carried out by Commission 
staff to relate the quality of water available to the location and 
depth of well. Of 517 drilled wells studied t 25 per cent were 
found to have excessive mineral content. A correlation between 
depth and mineral content showed that the number of wells producing 
mineral water increased as the depth into bedrock increased. 

The overall averages for drilled wells In the county show 
that 89 per cent ended in rock and 11 per cent in overburden. Only 
5 per cent of the overburden wells produced mineralized water. 
3.) Uses 

Except in the Communities of Cayuga ? Jarvis and Dunnviile, 
and an occasional cottage developments water supplies throughout 
the county are dependent on ground sources. Records of municipal 
water supplies for 1966-67 indicate that the ground water consump- 
tion in the county probably averages in excess of 2 mgd. 



H Surface Water 

1.) Stream Flow 

A review of the county drainage plan (Figure 1) indicates 

that eleven major creeks and a number of smaller watercourses drain 

to the Grand River. Nine creeks convey surface drainage to Lake 

Erie, while three in the eastern part of the county are part of 

the Welland River system* Continuous records of stream flow in 

the Grand River are maintainedtby the Department of Northern 

Affairs and Natural Resources. Instantaneous flows are recorded 

regularly at stations on Stoney Creek and Nanticoke Creek by staff 

of the OWRC. Since none of the Grand River measuring points are 

located in the county , flows at Brantford are used in this report 

to represent the expected flow at Caledonia. 

Stream Flow Data 

Gauge Location Period Mean Annual Flow Min. Daily 

Fl ow 
Grand River at Brantford 1966 1800 cfs 498 cfs 

1965 1840 cfs 414 cfs 

193 5-65 1800 cfs 24 cfs 

Stoney Creek at Selkirk Apr, -Sept. /67 not. available 0.19 cfs 

Nanticoke Creek Apr.- Aug, /67 not available 2.82 cfs 

As is the case with most Southern Ontario streams very 

low flows are recorded in the summer months. For this reason, the 

minimum daily flows are considered the critical factor in assessing 

water supply and waste assimilation capabilities. For purposes 

of comparison, Sandusk Creek flows may be compared to these » 



observed in Stoney Creek, since both have approximately the same 
drainage area. It should be noted „ however, that the results re° 
ported are based on a limited recording periodo 
2.) Water Use 
a) Supply 

Extensive use is made of surface water in Che county 
for domestic and industrial purposes. The Village of Cayuga 
draws water from the Grand River , while Jarvis and Dunnville 
process water from Lake Erie. The total daily taking is pro- 
bably equal to that from all groundwater sources in the county. 

The major water consumers 9 however;, are two industrial 
concerns in the Township of Sherbrooke which require an average 
of 10 mgd. These demands are met by the OWRC treatment plant in 
the Township of Dunn s which also supplies the Dunnville sranicipal 
treatment works. 

The OWRC requires any person who takes more than 10 s 000 
gpd from a ground or surface source to secure a permit. Commission 
records reveal that except for the municipal supplies only six 
such permits have been issued in the county with the total volume 
approved being 0.75 mgd. It is interesting to note that the 
Ontario Hydro Generating Station at Nanticoke will withdraw and 
return to Lake Erie some 860 mgd when completed. 

The streams in the county will, on occasion 9 permit the 
watering of cattle 9 crop irrigation and limited recreational use. 



The Grand River, however, is the only watercourse of sufficient size 
to be considered adequate for these purposes. 

In 1964, the OWRC commissioned a study on the water supply 
requirements of the Lower Grand Valley Region „ In a report prepared 
by James F. McLaren, Consulting Engineer, the Commission was advised 
that the area could best be served by an intake and treatment works 
in the Township of Walpole. A pipeline extending northerly to a 
terminal reservoir near the City of Brantford would supply that 
ccramunity as well as the "on-route" municipalities of Jarvis s Hagers- 
ville, Caledonia and Cayuga. The anticipated 1968 requirements were 
for some 13 mgd of which the Brantford area would require in excess 
of 90 per cent. 

b ) Waste Disposal 

Several screams in the county receive discharges of 
treated and untreated sewage from both domestic and industrial 
sources. Treated sewage from Caledonia is discharged to the Grand 
River, while the effluents from treatment works at Jarvis and 
Hagersville reach Sandusk Creek. Raw sewage from Cayuga and 
Dunnville enters the Grand River. In other developed areas, raw 
sewage is frequently discharged to local ditches or small creeks. 
Most of the industrial waste discharges investigated reach the 
Grand River. 

c ) Water Quality 

(I) Chemical - Physical 



Regular examinations of the major watercourses in the 
county are carried out by the Water Quality Surveys Branch of the 
Commission as part of its stream monitoring programme. Information 
on the physical and chemical quality of the streams studies is 
included in Table IV, 

Basically^ all of the surface waters are classed as hard, 
(Lake Erie by comparison has an average hardness of 140 ppm) , 
Higher values in Seneca Creek and Sunf ish Creek no doubt reflect 
the effect of ground-water discharge to the streams through springs, 

The waters sampled all display iron and turbidity values 
which would make water treatment for domestic use difficult. pH 
levels are, in all cases s within an acceptable range. 

The concentrations of chlorides are of considerable sig- 
nificance. Average values in the Grand River and in Nanticoke and 
Sandusk Creeks are in an expected range of 20-30 ppm. However^ the 
much higher levels recorded in Sunf ish s Seneca and Stoney Creeks 
quite possibly reflect pollution by domestic wastes. This aspect 
is discussed in the following section, 
(it) Sanitary - Chemical 

The quality of the various streams sampled from a 
sanitary-chemical standpoint is set out in Table V, These deter-* 
minations are often employed as indicators of the presence or 
absence of pollution. 

Average values for 5~Day BOD exceed expected limits in 



both Sunfish and Seneca Creeks. When coupled with excessive colifcrm 
organisms and high chloride levels,, these values are indicative of _ 
pollution by domestic sewage. Samples from Stoney, Nanticoke and 
Sandusk Creeks reveal only sporadic evidence of such contamination 
with average values generally within the desirable range. The two 
Grand River sample points show acceptable water quality in most cases 
although 50 per cent of the samples contained coltform organism levels 
in excess of the recommended level of 2400 per 100 ml. 
Ill CONSER VATION and RECREATION 

Conservation activities throughout most of the county 
are directed by the Grand Valley Conservation Authority. For the 

:it part, these presently consist of the maintenance of dam and weir 
facilities and the development of the Byng Island Conservation Area 
at Dunnville. In addition^ the authority is developing a small dam 
and reservoir on Mill Creek near Cayuga with reforestation and 
wildlife areas. A similar project is planned near Caledonia. 

Considerable use is made of both the Grand River and the 
Lake Erie shoreline for recreational activities. Boating and caap; 
are extensive near both Cayuga and Dunnville on the river. On the 
lake shore, numerous parks have been opened recently by both Provincial 
and County authorities. 
IV CONCLUSIONS ft 

Ground water is presently the major source of the county's 
water supply for domestic purposes. Its availability Is generally 



good but the quality is in most cases unpalatable. Ground water 
extraction probably totals in excess of 2 mgd<, 

By comparisons, the total daily domestic consumption of 
surface water from the Grand River and Lake Erie is approximately 
equal to the volume from ground sources . However „ an average of 10 
mgd is drawn from Lake Erie to supply two large industrial consumers. 

While the Grand River serves as the source of the municipal 
water supply at Cayuga, the quality of surface water in the county 
streams is such that its use for domestic purposes is not too prac- 
tical. Excessive hardness^ turbidity and iron make adequate treatment 
costly. Lake Erie is generally considered to be an excellent source 
which requires minimum treatment. If large scale development is to 
take place in the county, the lake will likely be the major source 
of water supply „ 

A number of watercourses are used for the assimilation of 
domestic and industrial wastes . This use results in serious pollution 
of Sunfish Creek at Dunville and Seneca Creek at Caledonia, Evidence 
of periodic contamination by domestic wastes is found near the 
communities of Selkirk and Nanticoke, The discharge to the Grand 
River of treated sewage from Caledonia and untreated wastes from 
Cayuga and Dunnville frequently results in degradation of the river 
below these communities. The development of sewage works to serve 
Cayuga and Dunnville will largely eliminate domestic pollution of 
the Lower Grand. 
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TABLE 2 - I 
HALDIMAND COUNTY WATER COURSES 

CHEMICAL PHYSICAL QUALITY DATA 

Hax^ Min mean Max min Mean Max MIn Mean Max Kin Mean Max min Mean Max Mi n Mean Max Min Mean Max Min Mean 

LOCATION 12 3 4 5 6 7 8 

Hardness 330 210 258 330 180 244 oOO <lm 355 1640 240 350 3|0 234 264 370 J30 230 280 |60 200 174 128 144 

ALKALINITY 212 124 173 214 122 |7| 266 |83 225 269 59 150 213 (49 172 157 70 ! 14 (42 89 117 122 97 104 

CHLORIDES 36 14 22 38 li 21 |068 167 456 |96 12 89 31 12 22 280 8 51 7| 9 27 39 25 28 

IRON 3.75 1.10 1.93 9.75 0.68 1 .81 7.00 1.00 3.40 lt.4 2.35 5,8 1.90 0.80 1,27 10.0 0.20 4.04 23.1 1.25 5.6 1. 10 0.07 .44 

PH 8.3 7,8 8.1 8.5 8.0 8.1 8.1 7.1 8.0 8.2 7.5 7.9 8.6 7.7 8.1 8.4 7.5 8.08 8.3 7.2 7.9 8.5 7 3 8,1 

Conductivity 746 384 580 798 384 580 4749 1156 2236 3007 478 1563 634 335 503 827 242 530 977 254 530 

TUR8ID1TY (00 14 46.0 77 9 46 450 42 (06 150 8.5 53 77 8.0 32 |70 1.2 67 840 5.0 55 32 1.3 12 



1. Grand river - At Rymer Road, Port maitland - fi-0.4 

2. Grand River - Below Canfield junction - G-1O.8 

3. Sunfish Creek - At Mill St. Dunnville - GSO-4.4 

4. Seneca Creek - At Kincardine St. - Caledonia - GS-30.7 

5. nanticoke Creek - At rainham Rd- w. of Nanticoke - N. l.O 

6. Stoney creek - at Selkirk - Tot of rainham - ST-L.O 

7. Sandusk Creek W of Cheapside - Twp of Walpole - S-0.6 

8. Ura Erie - At OWRC Station - Twp of Dunn 



TABLE 2-2 

HALDIHAND COUNTY WATER COURSES 
SANITARY CHEMICAL QUALITY 
Max Min He am Max win Mean Max Win Mean max min Mean Max min Mean max min mean max msn mean 

3 4 5 6 7 

1020 35 182 25 2.4 7.4 7.5 1.5 3.1 4.9 l.l 2.7 6.8 0.6 3,2 

622 67 208 367 I 90 96 |5 75 2 18 5 58 758 3 60 



LOCATION I 2 

5-DAY BOD 12 1.3 2.7 13. 1.4 4.0 

Suspended Solids |82 7 46 (33 4 25 



SOLUBLE 6.60 0.l8 1.4 0.50 0.22 0.35 7.50 0.38 2.06 0.84 0.10 0.40 0.(6 0.0 0.07 0.26 0,01 0.13 0.34 O.Ol 0.(6 

Phosphorus as Po4 



Nitrogen Total 

KJELDAHL 2.30 0.91 1.3 2.6 0.84 1,37 

NITROGEN NITRATE 2.50 0.50 i„4 2.0 0.2 1.36 

CHLORIDE (SEE 22 21 

Table I) 

RF COUFORMS 13,000 400 14,000 |60 800 

FLUORIDE 2.8 0.4 0.8 0.1 



250 4.2 13.7 2.60 0.84 1.70 1.78 0.39 0.93 1.78 0.1 1.18 4.40 0.40 1.45 

0.70 0.05 0,25 2.50 0.0 0.86 3.0 0.06 l.l 3.5 0.0 1.29 6.00 0,00 1.7 

456 89 82 5| 27 

32 M 80,000 130,000 1,400 13,000 33,000 40 3,300 61,000 40C 13,000 50,000 I 3,700 



I 

f-sl 

■ 



1. Grand river - at Rymer Road - Port Maitland - G-0.4 

2. Grand river - 8elow canfield junctson - - 6-10.8 

3. Sunfish creek - at mill Street - dunnville - GSO-4,4 

4. Seneca Creek - at Kincardine St. ■> Caledonia- GS-30.7 

5. Nanticoke Creek - at Rainham Ro, - w. nanticoke - n-i.O 

6. STONEY CREEK - AT SELKIRK - TWP, OF RAINHAM - ST-I.O 

7. SftNOUSK CREEK » M. OF CHEAPSIDE - TWP. OF WALPOLE - S-0.6 
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CHAPTER III 
TOWN OF DUNNVILLE 
MTER SUPPLY 

(a) Source and Treatment 

The municipal water supply for the Town of Dunnville is 
drawn, from Lake Erie by the OWRC Regional Pumping Station located 
in the Township of Dunn and conveyed through 4.35 miles of pipeline 
to the Dunnville treatment plant. For emergency purposes, an intake 
in the Grand River is also provided. 

Treatment at the pump station consists only of micro- 
straining and chlorination. The municipal works are operated 
full-time and are equipped to provide coagulation, sedimentation, 
filtration, and chlorination. The effective filter capacity is 1.2 
mgd. Storage capacity in an elevated tank and two reservoirs totals 
289,000 gallons. 

(b) Water Consumption 

The municipal supply serves approximately 2,300 services 
with an average pumpage in 1967 of 1.02 mgd. The maximum daily 
consumption was 2.90 mgd on March 2nd. Volumes in excess of the 
rated capacity (1.2 mgd) were pumped consistently during June, July 
and August and at least once per month during 8 months of the year. 
Accordingly, Commission staff has recommended the appointment of a 
consulting engineer to assess future requirements and evaluate the 
existing facilities. Improvements will be required If the works are 



to meet the increasing demands imposed by population growth, 
(c) Water Quality 

Water leaving the OWRC pumping station Is sampled twice 
weekly for bacteriological analysis. Four samples per week are 
secured from the Dunnville distribution system for similar analysis. 
In 1967, all samples of the treated water were satisfactory. 

The chemical quality of the water from the Town of 
Dunnville Plant is shown in the following table summarizing the _ 
results of samples submitted during 1967: 







RAW 




TREATED 






Avg. 


Max. 


Min. 


Avg. 


Max. 


Min. 


Hardness as CaC03 


150 


174 


130 


150 


176 


136 


Alkalinity as CaC03 


107 


120 


96 


108 


1.18 


98 


Iron as Fe 


0.35 


1.65 


0.04 


0.24 


0.49 


0.10 


Chloride as CI 


27 


28 


26 


27 


29 


25 


pH at Lab 


8.1 


8.4 


7.8 


8.1 


8.3 


7.9 


Fluoride 


0.1 


0.2 


0ol 


0.1 


0.2 


0.1 


Apparent Colour Units 


6 


10 


5 


5 


5 


5 


Turbidity 


20.0 


77 


1.0 


4.6 


9 


2.5 


Sulphates 


29 


30 


28 


30 


30 


27 


Phenols 


=> 


4 


- 


2 


6 






The water is moderately hard and exhibits fluctuating iron 
and phenol concentrations,, The iron content is usually reduced by 
treatment below the recommended upper limit of 0.3 ppm. However, 
phenol concentrations are largely unaffected by the present treatment 
process and are frequently found in samples taken from the dis- 
til ibutlon system. Taste and odour problems could result from the 
presence of such material. The average value for colour is below 
the OWRC's recommended standard of 5 units while the turbidity levels 



do not meet the objective of 1 unit or less. Excessive turbidity is 
noted particularly in treated water samples during the summer months. 
Expansion of the existing facilities and improvements in the opera- 
tion will likely be necessary if OWRC objectives are to be met. 

The fluoride content should be compared to the accepted 
standard for fluoridated water supplies of 1.0 ppm. The town does 
not carry out such a programme. 
WATER POLLUTION 

(a) Sewage Disposal 

A sanitary sewer collector system serves all but the 
extreme southeast portion of the town near Mill and Front Streets. 
There arej, however, no municipal treatment works. 

The collector system is designed so that all wastes flow 
by gravity to a sewage lift station located south of Broad Street 
near the old Feeder Canal. The station discharges to Sunfish Creek. 
which empties l s 000 feet south into the Grand River. 

While the majority of wastes pass through the pump station 
to Sunfish Creek 9 several private drains to the Grand River are 
found in the Mill and Front Street areas. In addition 9 storm 
sewex outfalls to the Grand River have s in the pastj, been known to 
carry domestic sewage. 

The results of laboratory analyses of samples from 
various sewer outlets and from area watercourses are Included in 
Table 3-1. These indicate that serious pollution, exists In Sunfish 
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Creek as the result of sewage discharges. The presence of polluting 
wastes was also confirmed in the 36"-diameter storm sewer on Queen 
Street, in the private drain from the Royal House Hotel and adja- 
cent properties, and in Sunfish Creek north of Highway 3. Samples 
from the Feeder Canal, Thompson Creek and the ditch to Maple Creek 
show little evidence of contamination. 

For many years the OWRC has urged the municipality to 
provide sewage treatment works. Such works are now in the final 
stages of design and construction is expected to; begin in the 
summer of 1968. 

(b) Refuse Disposal 

The municipal refuse disposal site is located east of the 
T.H. and B. Railway in the northeast section of the town. Waste 
materials are spread over an area of flat land to a depth of 4-5 
feet then covered with earth fill. The operation of the site is 
not considered to be a danger to surface or ground water. 

(c) Industrial Wastes 

There are four industries in the town which produce 
significant waste volumes. These firms along with their products, 
waste volume and loading are as follows ; 



Firm Product 

Grand Valley Canners Food 
Puritan Dairy Products Dairy 
Dominion Fabrics Textile 
*Monarch Knitting Co. Textile 

* Plant closed late in 1967, 

Most of these wastes reach the 36" storm sewer which was 
sampled at the pump station and are responsible for the high BOD 
values obtained at this location,, 



Discharge 
Sewer 


Daily 
Waste 
Volume 
(gpd) 


Daily 

Waste 

Loading 

(BOD) 


Municipal 


75,000 


800 


lbs 


Storm 


36,000 


188 


lbs 


Storm 


120,000 


600 


lbs 


Storm 


45,000 


280 


lbs 
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SAMPLE RESULTS 








sample ft. 

No. 


LOCATION 


Date 


5-DAY 
800 


SUSP. 

Solids 


DETERGENTS 
AS ABS 


MF 
COL 1 FORMS 


GTH-6.0 


Thompson Creek 

AT HWY. 3 


5/6/67 
4/8/67 


1.4 

40 


5 
1306 


NOT DONE 
0.6 


28 

15,000 


9VW5.0 


drain to maple creek 


4/8/67 


3.8 


10 


0.1 


3I0JW0 


G-4.7 DS 


Drain from Royal House 
Hotel 


8/6/67 
4/8/67 


29 

5.0 


40 

9 


NOT DONE 

0,1 


12,600,000 
31,000 


GSV-4.8 


SUNFISH CREEK 
N. OF HWY. 3 


8/6/67 
4/8/67 


2.2 

93 


4 
32 


NOT DONE 
0..3 


160 

12,600,000 


GSV-4.8W 


13" DIA. STORM SEWER 
TO SUNFISH CREEK 


5/6/67 
4/8/67 


2.4 

8.0 


II 

130 


NOT DONE 

0.,2 


<4 
<I0 


GSV-4.6WIS 


36" DIA. STORM SEWER 
AT LIFT STATION 


5/6/67 
6/6/67 
4/8/67 


263 

413 

3750 


62 
164 
502 


NOT DONE 
2,3 


1,080,000 
1,510,000 

SAMPLE BROKEN 


GSV-4.6S 


Pump Station Effluent 
to Sunfish Creek 


6/6/67 
8/6/67 




172 
92 


NOT DONE 
it « 


21,000,000 

SAMPLE BROKEN 



PWFCS-46.7 



disused feeder canal 
at Taylor Road 



4/8/67 

6/6/67 
4/8/67 



176 

53 
370 



3.6 

0,0 

0.3 



440,000 

<4 
44 



I 
I 



DUNNVILLE 



TWP. 



I ohm bitch (autmviLLt 
I ma*iKM or mm em.) 




CONCLUSIONS 

The municipal water works provides a bacteriologically 
safe supply. However^ phenols are frequently detected in the 
system and turbidity in the treated water consistently exceeds 
the OWRC's recommended upper limit. Data available on pumpage 
rates indicates that the filtration capacity of the plant is 
exceeded or severely taxed on many occasions. The appointment of 
a consulting engineer to assess the present works and advise on 
future requirements has been recommended,, 

Although the town is fully services by sanitary sewer s a 
no treatment is provided. Wastes are also discharged to storm 
sewers by several industries . The planned development of sewage 
treatment works should be proceeded with at an early date. 
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CHAPTER IV 
TOWN OF CALEDONIA 
WATER SUPPLY 

(a) Source and Treatment 

The town obtains its water from three shallow drilled 
wells on the south bank of the Grand River. The wells are drilled 
in a straight line 6 feet apart and at an average depth of 19 feet 
with 8-inch diameter casings. All are housed in a single pumphouse. 
The wells enter broken bedrock at 15 feet and obtain their water 
from the rock. Approximately five feet of sand and gravel over- 
burden is present in this vicinity. 

Wells No.l and 2 are equipped with electrically-driven 
pumps rated at 200 and 300 U.S. gpra respectively. These constitute 
the major supply source while Well No. 3, with a gasoline driven 
pump and a capacity of 500 gpm is considered a stand-by or emergency 
supply. In addition, there are three more wells near the river 
which can be utilized in an emergency. 

The main supply receives chlorination for the control of 
iron bacteria and associated taste and odour problems. Chlortae 
residual levels of close to 2.0 ppm, are maintained at the pumphouse 
with levels in the system frequently in excess of 1.0 ppnu 

(b) Water Consumption 

Water is supplied to 793 services including a number in 
the adjacent Township of Seneca. Records available for 1966 and 
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part of 1967 indicate that the average daily pumpage was 256,100 
gpd with the maximum rate recorded on July 24, 1966 at 648,000 
gallons. Approximately 7 per cent of the total volume was sold to 
accounts outside the municipality while an additional 2 per cent was 
supplied to commercial laundries, 
(c) Water Quality 

During 1967, a total of 20 samples of water from the 
distribution system were submitted for bacteriological analysis. 
All were satisfactory. It is not possible, at the present time,, 
to secure samples of raw water from the wells. 

The chemical quality of the water is shown in the fcl lowing 
table of 1966-1967 analysis. 

WELLS 





NO. I 






No. 2 




No._3 




STANDBY 




HIN. 


Ave. 


HM., 


H|N. 


AVG. 


MAX. 


one Sample 


HIN. 


AVG. 


Max. 


1400 


1300 


1160 


1060 


1120 


1300 


960 


1270 


1290 


1460 


241 


258 


274 


206 


250 


275 


227 


254 


258 


261 


0.03 


0.21 


0.9 


0. (J 


0.54 


2.00 


0.83 


0.04 


0.11 


0.25 


24 


21 


33 


26 


3! 


37 


36 


It 


17 


20 


7.1 


7.2 
0.4 


7.4 


7.1 


7.3 
0.6 


7.5 


7.3 


7.2 


7.2 
0.5 


7.3 




1052 




835 


9|9 


9|9 






933 





HARDNESS AS CACO3 
ALKALINITY AS CACO3 

Iron as Fe 
Chloride as Cl 
pH at Lab 
Fluoride as F 

SULPHATES AS SO4 

The water is extremely hard due to the high sulphate 
levels. Until 1953, softening was practiced but economic considera- 
tions forced the municipality to discontinue such treatment. In 



1965, staff of the OWRC carried out an investigation into the cause 
of severe taste and odour problems in the supply. This study 
found that both the operation of the works and the chemical 
characteristics of the water were responsible. It was recommended 
that the distribution system be thoroughly flushed as required and 
that chlorine dosage levels be increased. These measures were 
implemented and are being successfully continued, 
(d) Distribution 

All of the developed area within the municipality is 
served by the municipal system consisting of 8 miles of cast iror. 
and 1 mile of asbestos-cement mains. Storage is provided in a 
50,000 gallon elevated tank. 

The system suffers from one major weakness in the 
presence of only one crossing of the Grand River, With the supply 
located on the south side of the river, service to the main business 
district could present a serious supply problem. Duplication or 
replacement of the existing river crossing has been recommended by 
the OWRC in recent years. At present, the matter is under study by 
a consultant retained by the municipality. 
WATER POLLUTION 

(a) Sewage Disposal 

A sanitary sewer collector system is available throughout 
the town and storm sewers are provided on commercial or arterial 
roadways. 



Sanitary sewage flows by gravity to one of three lift 
stations. The main station on Renfrew Street lifts all the wastes 
into the adjacent treatment plant. The 0.15 mgd activated sludge 
plant provides grit removal, primary settling, combined aeration, 
final clarification, effluent chlorination and sludge digestion. 
The treated effluent is discharged to the Grand River . FLows in 
excess of 0.135 mgd receive only primary treatment. A review of 
1966-1967 records of flow measurements reveals that an average of 
0.154 mgd reaches the plant „ A summary of the results of laboratory 
analyses of samples from the plant during 1966-1967 follows: 







5-DAY BOD (PPM) 






SUSPENDED 


SOLiDS 




Ave 


Win. 


Max. 


i. Removal 


Avg. 


M|N. 


MjiX. 


$ REMOVAL 


Raw Sewage 


153 


62 


225 




221 


96 


414 




July '66 study 


156 


H 


220 




236 


134 


319 




Final Effluent 


25,1 


6 


53 


83 


50.4 


6 


96 


77.4 


July ( 66 study 


50 


23 


w 


?0 


153 


106 


169 


35.2 



On the basis of the study of the plant carried out by 
the. OWRC in July 1966 it was concluded that the volume of: sewage 
greatly exceeded the capacity of the plant resulting in a poor 
degree of treatment. The municipality was advised to obtain a 
professional assessment of the works and to arrange for expansion 
as necessary. 

(b) Refuse Disposal 

Refuse is removed by a private contractor to a site in 
the Township of North Cayuga. 
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(c) Industrial Wastes 

There are no industries in the municipality which present 
significant waste disposal problems, 

(d) Surface Water Quality 

Samples were secured from the Grand River and Seneca Creek 
as well as from the only major source of wastes, the treatment plant, 
The results of laboratory analyses are included in Table 4. 

There is very little evidence of pollution other than in 
Seneca Creek at the railway tracks. These results are probably due 
to Industrial and domestic wastes which are discharged to the creek 
just outside the town limits in the Township of Seneca . 
CONCLUSIONS 

Three municipal drilled wells provide a safe though 
chemically objectionable supply. Chlorination at high levels is, 
in most cases s successful in rendering the water palatable, A 
major problem exists in the distribution system with only one 
crossing of the river from the pumphouse to the central business 
district. Duplication or replacement of this crossing has been 
strongly recommended and is now under consideration. 

The volume of wastes reaching the sewage treatment plant 
is considerably in excess of the capacity of these works. An 
engineering study of the works was recommended by the OWRC in 196? 
and has been undertaken by the municipality's consultant. 



TABLE 4 



SAMPLE 
FT. NO. 



G.30.1 



GSE.30.3 



GSE.3I.I 



G-31.8 



S-31.ZT 





TOWN 


OF CALEDONIA 










SAMPLE RESULTS 








LOCATION 




DATE 


5-DAY 

BOD 


SUSP. 
SOLIDS 


MF 

COL 1 FORMS 


Grand R. below Caledonia 




18-5-67 


4„7 


22 


500 






17-8-6"? 


2.7 


39 


1170 


Seneca Creek at grand r„ 




18-5-67 


3.4 


tz 


330(1 






r7-8-67 


2.0 


4t 


1040 


Seneca Creek at c.n.R. 




(8-5-67 


4.1 


28 


6900 


TRACKS 




17-8-67 


2.0 


101 


21000 


GRAND R. ABOVE C*L£OON|A 




18-5-67 


2.9 


31 


14* 


AT DAM 




17-8-67 


3.8 


32. 


310 


TREATMENT PLANT EFFLUENT 




18-5-67 


5.3 


48 


5800 






17-8-67 


1.6 


20 


140000 
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CHAPTER V 
VILLAGE OF HAGERSVILLE 
WATER SUPPLY 
(1) Municipal 

( a ) £°i? : £ e J a Il4J^ e £ t Ei e 21 t 

The village is serviced by a municipal water works 

system that is supplied by water from two drilled wells located 
about 1\ miles south of Hagersville. The wells, known as Nichol 
No.l and No. 2 are drilled into bedrock with a depth of 113 feet 
and 127 feet, respectively. The No.l well, drilled in 1958, is 
equipped with a 210 gpm pump controlled by the water level in a 
57 j, 000 gallon reservoir and is the major source. Total capacity 
of the well pump equipment is 500 gpm. Storage is also available 
in a 166,000 gallon elevated tank. 

The well water is pumped to the clear water reservoir 
where it is partially aerated. It is then pumped to the elevated 
tank and receives super chlorination enroute in an attempt to 
counter certain adverse chemical properties. The chlorine dosage 
rate averages between 15 to 20 ppm. 

(b) Waiter Consump_t ion 

The municipal supply serves in excess of 600 individual 
services representing about 85 per cent of the village population, 
Domestic accounts are not metered. 

A review of operating data for the year 1967 reveals 
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that the average dally pumpage was 165,700 gallons with a Eaxim-jm 
recorded on February 14 of 307.300 gallons, 
(c) Water 2ual_ity_ 

Samples for bacteriological analysis are secured regularly 
by the local medical officer of health. A review of the laboratory 
results for 1966-67 reveal that all samples were satisfactory. 
Chemically s iron and sulphates are present in very high concentra- 
tions e Average values for various determinations in recent years 
show hardness levels of 1300=1400 ppm and sulphates of 800-900 ppm. 
Iron levels vary considerably ranging from a low of 0.12 ppm to 
highs in excess of 6,00 ppm at the wells. Samples from the distri- 
bution system consistently show iron concentrations in excess of 
the recommended upper limit of 0,30 ppm. Superchlorination appears 
to be moderately successful in oxidizing iron and hydrogen sulphide 
elements. 

Natural fluoride is present in the wells at a level of 
1,1 ppm, which is considered ideal for the prevention of dental 
caries. 

In 1963 9 the village received a consulting engineer 5 s 
report which outlined a number of measures to improve the supply. 
These were as follows; (1) a forced draft aerator to be located 
on top of the present reservoir (2) a settling basin within with 
reservoir (3) a horizontal pressure filter (4) a high rate lime- 
soda softening unit to be installed at a later date. 



These measures were felt necessary to eliminate the 
undesirable chemical elements in the water supply. Unfortunately, 
the cost of providing the necessary equipment was felt to be 
excessive and no action has been taken to date. 
(d) Distribution 

While the municipal supply is available to the majority 
of the village residents^ approximately 100 homes in the area west 
of the New York Central Railway are without municipal water and 
sewer service . 
(2) Private Supplies 

Private wells supply water to homes in the west~end area 
with up to four homes served by one source. The area is marked by 
a very shallow overburden and most of the wells are drilled into 
broken limestone at depths ranging from 30 to 115 feet. 

Late in 1967, the OWRC carried out a study of the area to 
determine the bacteriological quality of these supplies , It was 
found that 75 per cent of the 46 wells tested were dangerously 
polluted by wastes from private septic tank systems. Residents 
were immediately advised to boil water for human consumption. The 
municipality was informed that the municipal water supply system 
should be extended to serve the area. 
WATER POLLUTION 

(a) Sewage Disposal 

A sanitary sewer collector system serves all of the 
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village east of the New York. Central Railway. As with the municipal 
water supply, some 100 homes are without sewer service in the west 
end„ 

Storm sewers are available on the major arteries of King 
Street, Highway #6 and Hunter Street. 

Domestic wastes are collected at pumping stations on 
Tuscarora Street and Hunter Street and conveyed to the treatment 
works on Mud Street west of Highway #6. 

Secondary treatment is provided in a 0.20 mgd activated 
sludge treatment plant. Facilities for comminution 9 primary 
settling^ aeration, final clarif icaticn s sludge digestion and 
effluent chlorination are available. Treated effluent is dis^ 
charged to a ditch which drains to Sandusk Creek. Flows of up 
to 0.50 mgd receive primary treatment. Metering equipment is 
available. Examination of the flow records for 1966 and 1967 
indicates that the average daily flow in dry weather was 0.16 
mgd. A summary of the results of sanitary chemical analyses 
performed on 12 samples during the same period follows : 

5-DAY BOD SUSPENDED SOLIDS 

Item Avg. win. max. Removal Avg. min. max. Re moval 

raw sewage 1 47 27 290 209 58 474 

FINAL EFFLUENT 6.0 1.2 I! 96 7.3 3 18 96 
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The treatment plant has exhibited an extremely high degree 
of efficiency. However, problems have been experienced in the 
disposal of sludge from the plant with runoff from drying beds to 
a municipal drain being a major cause for complaint. The problem 
has now been reviewed by the municipality's consultant who recom° 
mends certain changes in the operation of the digester,, The 
provision of expanded digester capacity has also been encouraged by 
both the consultant and the OWRC . 

In the west -end area which is not serviced by municipal 
sewers 9 private septic tank disposal systems are made use of by 
close to 100 families. With few except ions s the subsurface tile 
beds are located in shallow overburden having a depth of less than 
24 inches. The systems function poorly creating odour and ponding 
problems. Of more importance 9 the tank effluents pollute the 
individual water supplies,, Municipal sewer service should be prov- 
ided for this area at an early date. 

(b) Refuse Disposal 

The municipality maintains a refuse disposal site one 
mile northwest of the Village in the Township of Walpole. Discussion 
of the disposal operation is included in the section of the report 
dealing with the township. 

(c) Industrial Waste Disposal 

The only industry which presents a problem from a waste 
disposal standpoint is Hewitt's Dairy. Although municipal water 
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and sewer service are available, the operator feels that the cost 
of connection to these services is prohibitive. 

At present, washwater is allowed to drain to a ditch on 
the dairy property. The ditch in turn empties to Stoney Creek. 
No evidence that milk wastes reach the creek was found, 
(d) Surface Water Quality 

The field study which preceded this report included the 
examination of numerous drainage courses and storm drain outlets. 
Only the small ditch near the treatment plant was felt to be 
polluted, since the plant effluent was found to be the only source 
of contaminated waste. At no time were conditions felt to be 
indicative of a serious problem. 
CONCLUSIONS 

The municipal water supply is bacterlologically safe and 
provides adequate quantities for present use. Typical of giound 
water supplies in the area, the Hagersville wells yield highly 
mineralized waters. Such waters usually require extensive and 
costly treatment. Chlorinaticn at high dosage rates is the only 
measure which is practised by the village and moderate success In 
controlling iron and sulphate problems is obtained. Aeration, 
filtration and softening have been recommended in the past but 
have not been provided for economic reasons. A better quality of 
water could be obtained from Lake Erie and likely from ground 
supplies east of the village. However s a pipeline supply from 
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the lake is unlikely until the demands of larger municipalities to 
the north make such a project economically practical. 

An extensive area of the village is without municipal 
water or sewer service. Private well supplies in the area are 
seriously contaminated. The area in question should be provided 
at an early date with service from existing municipal water supply, 

The sewage treatment plant achieves 90-95 per cent 
efficiency consistently. However, digester facilities are limited 
and sludge disposal problems have developed. Expansion of the 
present facilities and modifications in the sludge processing have 
been recommended by the municipality's consultant. There are no 
significant sources of pollution in the village. 
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CHAPTER VI 
VILLAGE OF CAYUGA 

WATER SUPPLY 

(a) Source and Treatment 

Water for the municipal system is drawn from the Grand 
River at a point northwest of the village proper. A gravity intake 
empties to a purapwell from which water is pumped directly to an 
Accelapak solids contact clarifier unit. It is then pumped from 
a balance or surge tank through pressure sand filters to the 
system. Chlorine solution is added prior to the clarifier unit, 
along with alum and pulverized limestone. The capacity of the 
works is limited by the capability of the filter pumps and is 
generally accepted as slightly less than 200 gpm. Storage is 
available in a 0.185 mg standpipe. 

In recent years, OWRC staff have found that a great 
many improvements are required if the village is to be assured 
a safe and adequate water supply. In a report issued early in 
1967, the Commission commented on the need for both equipment and 
operational changes and recommended that a consultant be retained 
to assess the works and advise on detailed requirements. Although 
many of the items discussed involved only simple changes in 
operating procedure, no significant improvement was noted during 
the year. Inexperienced, part-time supervision is provided, 
chemical treatment is not related to raw water quality and no 
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regular testing of raw and treated water samples is carried out, 
The major problem, however, is in the limited capacity of the works 
to meet the increasing demands . 

(b) W ater Consumption 

Records of water pumpage for 1967 reveal an average of 
74,600 gpd. During July and August , the daily average was 82,200 
gallons. 

Late in 1967, plans for the development of residential 
properties and the proposed location of a new industry were reviewed, 
These will require an additional 40^000 - 50 s 000 gpd. 

(c) Water Quality 

The bacteriological quality of the treated water is a 
subject of some concern,, Regular sampling of the system has not 
been practised in the past and little useful information is avail- 
able. However, during the summer of 1967, staff of the OWRC dis- 
covered that the distribution system was seriously contaminated and 
a "boil water" order was issued. After four days of operation at 
high chlorine dosage, the system was cleared ^f contamination. The 
incident points out the need for regular sampling as a means to 
check on the efficiency of the treatment. Such a programme is 
doubly important where the treatment works receive only part-time 
supervision. 

The chemical quality of the raw and treated water during 
1966=67 is summarized as follows : 
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RAW TREATED 



284 


324 


380 


252 


351 


426 


153 


195 


215 


131 


184 


215 


0.22 


0.99 


3.75 


0.04 


0.20 


0.56 


22 


32 


39 


19 


34 


41 


7.4 


8.1 


8.5 


7.4 


7.8 


8.1 


5 


20 


40 


5 


10 


20 


2.6 


11.8 


34 


1.4 


4,1 


11.0 



Min . Avg . Max . Mln . Avg . Max , 

Hardness as CaC03 
Alkalinity as CaC03 
Iron as Fe 
Chlorine as CI 
pH at Lab 
Apparent Colour 
Turbidity 

The raw water quality fluctuates considerable particu- 
larly with respect to hardness, iron, colour and turbidity. 

The treated water also varies greatly with average values 
indicating a hard water with colour and turbidity in excess of the 
recommended upper limits. 
(d) Distribution 

All of the developed areas of the village are served by 
the municipal water works system. There are 276 services, a small 
per centage of which have recently been equipped with meters. 
Distribution mains consist of 4-inch and 6-inch diameter cast ircr. 
pipe. 

The quality of Grand River water is such that adequate 
treatment for municipal use is costly and subject to widely varying 
raw water conditions. As such, it must be assumed that the river 
will eventually be abandoned and other sources utilized. The ulti- 
mate development of a pipeline from Lake Erie, as outlined in the 
McLaren report of 1965, will depend on a great many factors. 
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WATER POLLUTION 

(a) Sewage Disposal 

Most of the properties in the village are served by 
individual septic tanks and tile beds. Soil conditions are not 
well suited for the operation of such systems, and in many cases, 
insufficient land area is available. As a result, a considerable 
volume of sewage is discharged to private and municipal drams which 
empty to the Grand River. This condition is particularly evident 
in the commercial area encompassing Ouse, Cayuga, King, Talbot, 
and Brant Streets „ A total of 10 drains were located all of which 
were either discharging waste water or bore evidence of recent 
discharges, 

(b) Proposed Sewage Works 

In 1965, the municipality requested the OWRC to develop 
a sewage works scheme to include a collector system and treatment 
works. Acting on this request, the Commission retained a consulting 
engineer to design the works. His report proposes the construction 
of a network of sewers to serve the developed area and an oxidation 
ditch treatment unit with a capacity of 200,000 gpd„ 

Public hearings have been held and the final design work 
completed. Construction of the works should commence in the near 
future . 

(c) Refuse Disposal 

A site for the disposal of municipal refuse is maintained 
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In the south-east portion of the village. Open dumping is practised 
in a shallow ravine with waste covering an area approximately 100 
feet wide to a depth of 10 feet. 

A small creek, which drains to the Grand River, passes 
close to the dump site. Improper operation of the damp could lead 
to pollution of this watercourse. Adequate maintenance and super- 
vision should be provided to insure that wastes and/or leachate do 
not reach the creek. 

(d) Industrial Wastes 

There are no significant problems with industrial waste 
discharges. 

(e) Discussion of Sample Analyses 

Samples were obtained from the major sewage outfalls 
where possible and from the small creek above and below the dump. 
The results of laboratory analyses are included in Table 6 

Of the ten drain outlets located^ it was possible to 
secure samples from only four. The flow in the remainder was not 
sufficient to provide a representative result. All of the drain 
samples show evidence of pollution from domestic sources. 

The samples from the creek produce results which are in- 
conclusive. 
CONCLUSIONS 

The municipal water supply system suffers from many 
deficiencies; the principle one being the limited capacity of pumps 
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and filtration equipment, A consultant should be retained by the 
municipality to assess the works and advise on requirements for the 
future . 

A Provincial sewage works scheme is presently under 
deve lopment . 

Adequate supervision of the municipal dump should be 
provided to insure that pollution of the nearby creek does not 
occur o 
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TABLE fi 



VILLAGE OF CAYUGA 



SAMPLE RESULTS 



^mL 






PT„ NO. 


LOCATION 


DATE 


SPl 


CHEEK TRIBUTARY 


17-5-67 




AT HWY. 3 


3-8-67 


SP2 


CREEK TRIBUTARY 
BELOW DUMP 


17-5-67 


G20.3W52 


18* CONC. TILE 


17-5-67 




to Grand river 


3-8-67 


G20.4W5I 


24* CONC. TILE 
TO RIVER AT MO- 
HAWK STREET 


17-5-67 


G20.4W52 


15" CONC. TILE 


17-5-67 




RIVER AT MO- 


3-8-67 




HAWK Street 




G20.3P5I 


4" clay tile to 
RIver at Brant St. 


3-8-67 



5-OAY SUSP. 

BOO SOLIDS 



3.4 
25 

3„0 



450 
48 

II 



16 
110 



17 

73 

26 



500 
25 

IS 



3! 
190 



164 



DETERGENTS 

AS ABS 

0.1 



0.1 



106.0 



2.5 



5.2 



MF 
COLIFORMS 

130,000 

4 

1,000 



(3,700,000 
1,830,000 

105,000,000 



75,000,000 
710,000 



77,000,000 



- 7 



CAYUGA 



TWP 



OF l\\\ NORTH C A YU 



J 



in 

I 

* , 



< 



=> 

> 
<f 

u 



ir 

o 




a. 
* 




r 
\ 




LEGEND 



| G - ZO i | — S**£*W &AMfrL!WG PQiHT 5HGWINC MILC*«t 



D <L 



OU'FA^ SH0WIN6 STREAM ak- wlEage 
fT»E OF OUTFALL 



- ORAixase OR O'TCM 
p - PR-vATE SEWER 
S - SANiTARy SEWER 
W - ST3RM stwER 
6" WAFER "A N 
A" WATER WAIN 



NORTH CAYUGA 



ONTARIO WATER RESOURCES COMMISSION 



VILLAGE OF CAYUGA 
FIGURE - 6 



iCiLE ■ 



6O0 



CRAWN 8* L L 8R00ME 



CHECKED er C L 



600 ftE T 



DATE MAY, 1966 
DRAWING ho 68-52 



CHAPTER VII 

VILLAGE OF JARVIS 

I WATER SUPPLY 

(a) Source and Treatment 1 

(b) Consumption 2 

(c) Water Quality 2 

(d) Distribution 2 

II WATER POLLUTION 

(a) Sewage Disposal 3 

(b) Refuse Disposal 4 

(c) Industrial Wastes 4 

(d) Discussion of Sample Analyses 4 

III CONCLUSIONS 5 



CHAPTER VII 
VILLAGE CF JARVIS 
WATER SUPPLY 

(a) Source and Treatment 

Water is drawn from Lake Erie at a point just south of 
Nanticoke and conveyed through 9.5 miles of pipeline to the village. 
The Intake, pumphouse, and pipeline were originally constructed to 
serve the former Army Camp (Hagersville) in Walpole Township. Late 
in 1966, the village purchased these works from the Ontario Depart- 
ment of Public Works with the understanding that the needs of the 
Camp, now a Provincial Training School for Boys, would continue to 
be met by this system. The capacity of the pumping equipment is 
85 gpm. 

Chlorination is the only treatment provided. It is 
effected by means of a gas chlorinator with a capacity of 10 lbs. 
per 24 hours and located at the pumphouse. 

Storage is provided in the system by a new 50,000 gallon 
standpipe at the village, and additional storage at the camp. 

With the development of the Hydro-Electric project at 
Nanticoke, it has become necessary to re-locate the existing Intake 
and pumphouse. The work is scheduled for completion early in 1968 
and will also provide improved pumping facilities with an increase 
in capacity to 355 gpm. 
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(b) Consumption 

A review of available records for 1967 indicates the 
average daily water consumption in the village was 70,000 gallons. 
An additional 30,000 gpd is conveyed to the Camp property. 

(c) Water Quality 

In the 18-month period from June 1966 to December 1967, 
a total of 32 samples were secured from the system for bacteriolo- 
gical analysis. All were satisfactory indicating that the chloritiaticn 
procedure is adequate. 

From a chemical standpoint, the water is of reasonably 
good quality as illustrated by the following summary of 1966-67 
analyses. 

NO. OF 



ITEM 


SAMPLES 


AVERAGE 


MAXIMUM 


MINIMUM 


Hardness as CaC03 


24 


140 


144 


138 


Alkalinity as CaC03 


24 


97 


104 


93 


Iron as Fe 


24 


0.44 


1.55 


0.13 


Chloride as CI 


24 


30 


34 


26 


pH at Lab 


24 


7.8 


8.2 


7.7 


Colour Units 


21 


9 


20 


5 


Turbidity Units 


21 


12.4 


50 


3.3 



The values above are typical of conditions found in Lake 
Erie with iron, colour, and turbidity in excess of the upper limits 
recommended for an ideal water supply. 
(d) Distribution 

The complete distribution system was constructed at the 
time the intake and pipeline was purchased. All of the built-up 
areas of the village are served by the system. Fire protection is 
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provided through 24 hydrants. 

At the end of 1967, 230 service connections had been 
made out of an anticipated total of 270. 
WATER POLLUTION 

(a) Sewage Disposal 

In 1966, sanitary sewers were installed throughout the 
municipality. All wastes flow by gravity to a pump station located 
South of Highway #3 and are then lifted to a 2-cell, 12-acre waste- 
stabilization pond. Effluent from the lagoon is discharged to 
Sandusk Creek. 

The capacity of treatment works may be related to that 
of the pump station at 270 gpm or 0.388 mgd. The lagoon is designed 
to be operated on a fill and draw basis „ 

The sanitary sewer collector system serves all of the 
built-up areas of the village. At the end of 1967, applications 
for connection were received for 215 premises but service had been 
provided to only a portion of these. Since there are no flow re- 
cording devices, the daily sewage volume cannot be determined. 
However, it is noted that one cell was filled after approximately 
seven months operation. 

A lagoon is normally designed to provide 180 days 

retention and 907, efficiency in the reduction of sewage BOD. Since 

the facility was completed in 1966, no effluent has been produced 

so that treatment efficiency cannot be evaluated,, It is expected 

that the two cells will be filled early in 1968. 
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(b) Refuse Disposal 

The municipality operates an open- face dump beside an 
abandoned railway right-of-way in the North end of the village,, 
Waste materials are deposited at the edge of a deep ditch in which 
a 30-inch diameter drain has been laid. Since dumping is carried 
out at the lower end of the property B there is no problem at 
present. However, as development of the dump to the East occurs, 
the drain will undoubtedly carry away liquid wastes and leachate 
to Sandusk Creek. A more suitable site should be selected at an 
early date. 

(c) Industrial Wastes 

There are no industries in the village since the closing 
of Marshall's Dairy in 1967. 

(d) Discussion of Sample Analyses 

In order to establish the quality of surface water and 
to determine sources of pollution 9 samples were secured from 
Sandusk Creek at several points and from a number of drain outlets. 
The results of laboratory analyses are included in Table 7„ 

There was considerable evidence of domestic wastes in 
the various drains which discharge to the creek at Hwy. #6„ Church 
Street and Peel Street „ Similar ly^ the ditch at Park Street was 
contaminated while the ditch drain from the dump site also appeared 
to be the source of polluted materials. 

Shortly after the completion of the sewage works s re- 



re-construction of the two major arteries in the village was 
commenced by the Department of Highways, This work involves the 
replacement of most of the storm drainage works which were found 
to carry contaminating wastes. Examination of the new drain outlets 
will be scheduled for mid 1968 „ At that time, it is anticipated 
that connections to the sanitary sewer system will have been com- 
pleted. 
CONCLUSIONS 

The municipal water supply receives only chlorination 
and, as such, seldom meets the OWRC objectives for colour and 
turbidity. New intake and pumphouse facilities will be available 
in 1968. The works also supply the needs of the former Army Camp 
in the Township of Walpole,, 

Although the municipal sewage works had been completed, 
the survey found evidence of domestic sewage in storm and private 
drains which emptied to Sandusk Creek. Re -construct ion of the 
storm sewer system and the completion of individual sewer connec- 
tions should correct these problems. Re-examination will be 
scheduled for the summer of 1968. 

The municipal refuse disposal site represents a potential 
source of pollution if the operation continues in its present form. 
Under draining of the fill area will result in seepage being conveyed 
to the creek, A more suitable site should be selected. 
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TABLE 7 



VILLAGE Of JARV1S 



SAMPLE RESULTS 



sample 




Pt. No. 


Location 


SJI2.4 


Sandusk Creek at 




Mary Street. 


SJI2.0 


sandusk Creek at 




HWY, #3. 


JA30 


Ditch Drain at 




Park Street. 


SJL2.2WS2 


Storm drain at 




Hwy. #6. 


SJI2.IWS 


Storm Drain at 




Peel Street. 


SJI2.3WS2 


Storm Drain at 




Church Street. 





5-OAY 


SUSP. 


Date 


f£ 


Solids 


16-5-67 


2.6 


19 


16-8-67 


7.2 


19 


16-5-67 


3.6 


36 


16-6-67 


2.4 


14 


16-5-67 


28 


42 


16-8-67 


60 


540 


16-5-67 


21 


1? 


16-8-67 


67 


108 



1 6-5^7 



16-5-67 
16-8-67 



2.8 
290 



5 
468 



detergents 
as ABS 



0.03 



0,68 

t.O 
I.I 

3.9 
1.4 

1.5 



0.3 
21.8 



EFFLUENT FROM DRAIN 16-5-^7 3,6 26 0.1 
THROUGH DUMP. 16-8-67 6.4 44 0,07 



M£ 

Col I for ms 

14,000 



184,000 



1,000,000 



2,400,000 

(5,600,000 

530 

700 
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CHAPTER VIII 
TOWNSHIP OF CANBOROUGH 

l^ WATER SUPPLY 

A. Municipal 

There are no municipal water systems. 

B. Z r i. vate _ Water Sjupjplies 

There are no communal water supply systems in the township, 
Water for domestic purposes is generally obtained from drilled wells 9 
dug wells, or cisterns. Drilled wells often produce highly minera- 
lized waters. Therefore, dug wells and particularly cisterns are in 
wide use throughout the township. During periods of dry weather 
cistern supplies often require replenishment by tank trucks. 
2^ WATER POLLUTION 

A. £ewa£e_D^s£osal 

There are no municipal or community sewage works in the 
township. Individual septic tank systems are generally employed. 

B. Refuse_Di_S£osal_ 

The municipality maintains an open refuse dump in 
Concession 3, in the township. There is no evidence of present or 
potential danger of pollution to either ground or surface waters. 

C. Sjibsur£a£e_Wate_r__Quality 

Stream sample results are included in Table 8 E and the 
sampling locations are shown on Figure 8. All samples obtained 
show that the water quality was satisfactory, 
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D. L u ^. u £. e _ R ®! t lll^E. e El e E t JL 

There are no plans at present for the construction of 
municipal sewage works in the township. It is expected that septic 
tank systems will continue to be used if development maintains the 
same pace which it has followed for the past 5 years. In this 
re spec t 9 the municipality has enacted the septic tank by = law 
regulating the design and construction of new systems and requiring 
a minimum one-half acre lot size. 

Any proposal Involving extensive residential or commer= 
cial development would likely require the development of a 
community sewerage system and treatment works. 
3^ CONCLUSIONS 

The survey found no problems respecting water supply or 
waste disposal. 
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TABLE 8 
TOWNSHIP OF CANBOROUGH 
SAMPLE RESULTS 



SAMPLE PT. 






5-DAY 


SUSP. 


MF 


NO. 


LOCATION 
Oswego Creek at 


DATE 
9.6.67 


BOD 
4.3 


SOLIDS 
34 


CO LI FORMS 


PWO-53.5 


350 




Canboro 










PWO-56.2 


oswego Creek at 


9,6,67 


2.8 


4 


1190 




TOWNLINE 


20.7.67 


1.8 


)5 


16 






18.8,67 


ZA 


94 


i8 
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CHAPTER IX 
TOWNSHIP OF NORTH CAYUGA 

jL WATER SUPPLY 

A, Munic i£al_ Supply 

There are no municipal water systems although the Cayuga 
Technical and Commercial High School obtains water from the Village 
of Cayuga municipal system. 

B_. ¥F*y*t£. S, u EPi, ie _ s 

Individual supplies consist of wells or cisterns with 
drilled wells averaging 40 to 70 feet deep and dug wells in gravel 
at an average depth of 7 to 10 feet. As is common throughout the 
county most drilled wells yield highly mineralized waters while 
the dug wells are generally fresh. 
JU WATER POLLUTION 

A. Sewagje_D^S£osal 

There are no municipal or community sewage works of any 
kind in the township. Sewage disposal is achieved by septic tank 
systems or privies. While most systems function adequately the 
larger system at the Cayuga Technical and Commercial High School 
has caused considerable problems with effluent excaping to a small 
drainage ditch which empties into the Grand River Corrective 
measures have been attempted with little success and it is expected 
that a connection to the proposed village sewage system will be 
available, 
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B. Refuse_Di i S£Osal^ 

The municipality maintains a refuse disposal dump in 
Concession IN, north of Highway No. 3, near Nelles Corners. Pollution 
of surface or ground waters has not been encountered. 

In addition, a private refuse disposal site operated by 
Mr. N. V. Shropshall, is maintained north of the CNR tracks, east of 
the Village of Cayuga, Here again no evidence of pollution of ground 
or surface waters was detected. 

C. Surf ace Water Ojiality_ 

Results of samples collected from surface waters in the 
township are included in Table 9 and corresponding sampling points 
are shown in Figure 9. There was no evidence of contamination in 
any of the watercourses sampled in the township. 

D. £ u £ureJRejquirements_ 

There are no plans at the present time for the construc- 
tion of a municipal sewage works in the township „ A recently 
approved official plan for the township and for the Village of 
Cayuga is designed to encourage planned subdivision development 
rather than the spot development which has occurred along the river 
bank. Any extensive growth in the township will likely occur 
adjacent to the Village of Cayuga and would require services. 
1^ CONCLUSIONS 

There was no evidence of serious water supply or pol- 
lution problems in the township c 
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TABLE 9 



TOWNSHIP OF NORTH CAYUGA 



SAMPLE RESULTS 



SAMPLE PT. 

NO. 

6-10.8 



G-20.3 



GHO-17.9 







5-DAY 


SUSP. 


MF 


LOCATION 


DATE 


_BMj_ 


SOLIDS 


COL 1 FORMS 


GRAND RIVEfi SOUTH 


2D.7.67 


1.8 


X 


110 


OF CANFIELD 


?8^8„67 


3.7 


SI 


<4 


Grand river at 


20.7.67 


0.9 


45 


110 


Hwy. 3-CAYUGA 


18.8.67 


3.4 


16 


26 


Holmes Creek 


20.7.67 


2.2 


3D 


210 


at River Road 


18.8.67 


1.2 


25 


470 
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CHAPTER X 
TOWNSHIP OF SOUTH CAYUGA 

1^ WATER SUPPLY 

A, Municipal^ Supj> \y 

There are no municipal water supply systems in the 
township . 

B^ Private^ Water .Supplies 

Domestic water supply throughout the township is 
dependent upon individual wells „ It is reported that average 
depth of drilled wells is 80 feet, while water is frequently found 
in gravel at 10-15 feet in dug wells „ 

A limited number of cottage properties along the Lake 
Erie shoreline are reported to draw water directly from the lake 
for domestic purpose s„ 
h. WATER POLLUTION 

A. S_ewag_e_Di_sj)osal 

Individual septic tanks or privies are used as the main 
method for the disposal of domestic waste throughout the municipality. 
There does not appear to be any water pollution occurring as a result 
of the use of these systems, 

B, ]i e £ u j» e _ D J: s R JL a i 

The municipality maintains an open dump for the disposal 

of municipal refuse on part of Lot 10, Concession 5- There was no 
evidence of ground or surface water pollution originating at this 

source. 
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C. Surf ace_ Wat.er Ojjality_ 

The municipality is bordered on the north by the Grand 
River and on the south by Lake Erie. There are very few drainage 
courses in the township and pre-selected sampling points have not 
been established. However, a detailed examination of the township 
found no serious evidence of pollution,, 
2^ CONCLUSIONS 

There are no serious problems in the township respecting 
water supply or waste disposal, 
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CHAPTER XI 
TOWNSHIP OF DUNN 

li WATER SUPPLY 

A. Munici£al_ 

The Dunnville regional pumping station built and operated 
by the OWRC, is located in the township on the shore of Lake Erie 9 
west of Port Maitland. There are B however 9 three small service 
connections in the Township of Dunnj, two of which are of an institu- 
tional nature. 

Water is drawn from Lake Erie through a 48" diameter 
corrugated metal intake pipe, is then passed through micro~ strainer 
units and chlorinated prior to distribution to the system. The 
plant capacity is rated 20.5 mgd. A review of the plant operating 
records for 1967 indicates that the average daily output of the 
plant was 10.175 mgd of which some 90% was delivered to the two 
major industries. 

Water quality was discussed in some detail in relation to 
the Town of Dunnville. Generally speaking a review of the laboratory 
analysis indicates that the treatment facilities do not affect the 
chemical quality to any great extent. As a result 9 both the raw and 
treated water exhibit colour and turbidity in excess of the OWRC's 
recommended upper limits. Similarly the iron content frequently 
exceeds the Commission's objective of 0,3 ppm„ Bacteriologicallyj, 
three samples of treated water are examined weekly. During 1967 less 
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than 5% of the total samples submitted were found to contain coliform 
organisms. 

B. £?\iL v ii, t £. J£ a £. e E. Supplies 

Throughout most of the township individual water supplies 
usually consist of dug wells or cisterns since drilled wells so fre- 
quently yield sulphurous water. The yield from the dug wells is 
generally adequate. However, those dependent on cistern are fre- 
quently required to augment their supply through a water haulage 
contractor. 

Camp Kiawa, a Girl Guide Camp operated by the Hamilton 
Guides Association, has a piped water system with a well supply. 
The summer population is estimated at 300 persons „ 
2_^ WATER POLLUTION 

A. Se^E^Di^pjosal 

Sewage disposal throughout the township is effected by 
the means of conventional septic tank tile bed systems. The design 
and installation of such facilities is regulated by a municipal 
by-law and supervised by the local medical officer of health. In 
the extremely heavy clay soil conditions which prevail difficulties 
frequently arise with the subsurface disposal of wastes. One such 
problem which has come, to the attention of the OWRC is the malfunc- 
tioning system serving the Grandview School in the community of 
Byng, The ponding of wastes has been observed on various occasions 
and septic tank effluent from time to time escapes to a small ditch 
drain which flows to the Grand River, With an extension to the 
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schools proposed for 1968 the area school board has been advised 
of various means by which the present problems can be resolved. 
A new under drained tile drainage bed with an effluent chlorination 
device has been recommended. 

B. IL e £use_Msp_osal. 

The municipal dump site is located on flat land in 
Concession 3 south of the abandoned Dunnville aerodrome. Open 
dumping is practiced and no problem with pollution of ground or 
surface waters has been experienced. 

C. Surface Water O^ualitv^ 

The municipality is bordered on the north and east by 
the Grand River and on the south by Lake Erie. There are no other 
drainage courses of any significance within the township with the 
single exception of the Mazi municipal drain. Samples were secured 
from the drain and the results are included in Table II „ On the 
wholes the samples reveal that there is no evidence of pollution 
entering the watercourse. 
It CONCLUSIONS 

Although the OWRC regional pumping station is situated 
within the township,, individual water supplies are largely dependent 
upon wells or cisterns. Many such systems require the services of a 
water haulage contractor during the summer months. 

With respect to sewage disposal^ individual septic tank 
systems are in use throughout the township „ In certain areas the 
adverse soil conditions result in the malfunctioning of such systems 
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I and the discharge of sewage to roadside ditches. Such conditions 

were noted at the Grandview School in Byng and corrective action has 
been recommended. 

Any extensive future development should be provided with 
municipal services. 
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CHAPTER XII 



TOWNSHIP OF MOULTON 



1^ WATER SUPPLY 

A e Municip_al_ Supj> ly 

There are no municipal or communal water supply systems 
in the township „ 

Individual water supplies throughout the municipality 

are based on the use of dug wells, cisterns and drilled wells with 

the latter being found generally undesirable due to the mineralized 

water which deep wells produce. During the summer months it has 

been necessary to replenish the cistern supplies with water brought 

in by haulage contractors. 

Is. WATER POLLUTION 

A. jL e ^ a £ e _ D JL s R £ a i 

Sewage disposal throughout the township is carried out 

by the means of individual septic tank tile bed systems. Although 

soil conditions In this part of the county are not ideal for this 

type of installation^ there have been few problems reported In the 

past. This fact can be attributed In large, part to the low density 

of development and a lower than average per capita water consumption, 

Continued development such as that which has occurred along Inman 

Road near the Town of Dunnville should be discouraged until such 

time as municipal sewer services are available „ 



A number of small slaughterhouses and meat packing 
establishments were noted in the municipality. In each case a 
detailed examination disclosed that satisfactory waste disposal 
practices were being employed, 
C. Refus_e_Dis£Qsal_ 

An open refuse disposal dump on Bird Read does not 
contribute to pollution of ground or surface waters, The results 
of samples taken from various watercourses are contained in Table 
12 and sampling locations are shown in Figure 12 . All samples but 
one show coliform organism counts well within the accepted range 
indicating the absence of a pollution from domestic sources „ 
However t the 5-Day BOD values are in most cases somewhat higher 
than would be anticipated and are perhaps due to the presence of 
farm or animal waste in the screams, This is particularly true in 
view of conditions which prevail in Oswego Creek and in the Power 
canal where direct sources of pollution could not be located „ 
li CONCLUSIONS 

Individual water supplies throughout the municipality 
appeared to be adequate 

Sewage disposal by means of conventional septic tank 
systems appears to function adequately,, There appears to be evi- 
dence of pollution in several of the watercourses within the 
municipality. This is believed to have been due to farm or animal 



sources and will be Investigated. 

Any extensive future development should be provided with 
municipal services „ 
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TOWNSHIP OF HOULTON 



SAMPLE RESULTS 



SAMPLE PT. 

NO. 

GMA-3 C 4 

G8R-2.6 

PWFCM-37,2 

PWFC-32.9 

PWO-43,4 



LOCATION 
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Maple Creek at 


6.6.67 
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TWEED DITCH AT 


6.6.67 
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DETERGENT 


MF 
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CHAPTER XIII 



TOWNSHIP OF ONEIDA 



h. water supply 

A. MuniciDa 1 Supply 

There is no municipal water supply in the township. 

B, pjrjLya^te_ Supjplies 

For the most part individual water supplies are 
provided by drilled wells and cisterns . Drilled wells average 
90 feet deep and highly mineralized waters are fairly common „ 
There is no record of any communal supply . 
h. WATER POLLUTION 

A. Sewag_e_Dis£osal 

There are no storm or sanitary sewers in the township. 
Individual disposal of domestic wastes is dependent on septic 
tanks or privies. There does not appear to be any serious water 
pollution resulting from these Installations. 

The municipal refuse dump located southwest of the com- 
munity of Clanbrassil does not appear to be a source of pollution 

of ground or surface waters. 

Although there were at one time a large number of meat 
packing establishments In the township 9 most of these have beer- 
closed in the past two years. A minor problem with disposal of 



agricultural waste was noted during the survey in the escape of hog 
manure from holding ponds to a ditch near Boston Greek at Willowgrove, 
Re-examination of the pond on several occasions disclosed that the 
wastes did not reach the watercourse and corrective measures have 
since been taken. 

D. Surface^ Water Quality 

The results of samples secured from various watercourses 
in the municipality are included in Table 13 and the corresponding 
sample locations are shown on Figure 13. Although several of the 
samples slightly exceed the Commission D s recommended objective for 
BOD values p there does not appear to be any serious evidence of 
pollution. 
h. CONCLUSIONS 

Water supply and the disposal of sewage do not appear 
to be problems in the municipality at the present time With the 
adoption of an official plan 9 it is anticipated that future develops 
ment will occur in areas adjacent to the Village of Eager svi lie or 
the Town of Caledonia, Such development could be serviced by 
municipal water or sewer services quite readily. 
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TOWNSHIP OF ONE! DA 



SAMPLE RESULTS 



SAMPLE PT. 






5-DAY 


SUSP. 


DETERGENT 


w 


NO, 


LOCATION 

Boston creek 


DATE 
20.7.67 


BOD 
0.8 


SOLIDS 

23 


AS ABS 


CO LI FORMS 


GBO-26.5 


2800 




at River Road 


16.8.67 


1.6 


13 


0.0 


~ 


GBO-30,8 


Boston Creek 
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_ 
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- 
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0.5 
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« 
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0.09 
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„ 
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CHAPTER XIV 
TOWNSHIP OF RAINHAM 

Ll WATER SUPPLY 

A. Mimi£t£a_l Supp ly 

There are no municipal water supplies. 

The OWRC provides regular inspection service for two 
private water supplies serving lakefront cottage development. 
These are described below e 

ilkirk Water Woi 

This system supplies the Salvation Army Camp located 
south of the community of Selkirk,, The source of water is a 
drilled well and treatment is provided by means of super- 
chlor ligation and filtration through sand and activated carbon filters, 
The camp serves about 160 children and staff. Based on limited 
samplingj, the bacteriological quality of the water is satisfactory. 
The chemical quality is recorded be low | 

HARDNESS ALKAUNiTY iRON CHLORIDE FH FLUORIDE 

SOURCE AS CACO3 AS CACO3 ASlFE AS CL AT LAS J'asV- 

Chlorinated water in 

the cistern 520 2|5 0.23 2(2 8.4 — 

treated water in 

the system 526 320 0„|0 216 7.3 0.5 

the water is extremely hard and on the basis of past experience very high in sulphur compounds 
Feather st one Point Water Wo rks 

The system is operated by Mr. K„ Featherstone and serves 

approximately 100 cottages along the lakesh©re Water is drawn from 
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Lake Erie and chlorinated prior to distribution to the system. Both 
bacteriological and chemical quality of the water are considered 
generally acceptable. However,, it should be noted that since the 
water receives no treatment the Commission l) s upper limits for colour 
and turbidity are usually exceeded. With widely varying conditions 
in the lake it can be expected that difficulties will be encountered 
with adequate disinfection of the raw water „ The provision of 
filtration facilities would be very desirable. 

In the remainder of the township individual water supplies 
are obtained from drilled or dug wells or cisterns , 
2^ WATER POLLUTION 

A, Sewa£e_DLs£©sal 

There are no municipal works for the disposal of sanitary 
sewage. There are,, however „ several areas in which the storm sewers 
have been utilized for the discharge of domestic wastes . Such 
conditions were noted particularly in the Police Villages of 
Fisherville and Selkirk, In both instances^, commercial development 
on small lots has result in inadequate areas being available for 
subsurface disposal systems „ As a consequence 9 wastes are in many 
cases discharged directly to a storm sewer or to a drainage ditch. 

In the remainder of the township,, individual septic tank 
systems appear to function adequately „ A detailed examination of the 
cottage developments along the shore of Lake Erie failed to disclose 
any serious problems with Individual waste disposal systems. 



3^ Refjusje_Di ; S£Osal 

The municipal refuse disposal site southeast of the 
community of Rainham is situated approximately 50 yards west of 
Warden's Creek. Waste material and leachate spills into a small 
ditch which drains into the creek „ The watercourse should be pro» 
tected from the possible escape of polluting materials,, 

C. l, n ^. u £ t £^£^JW£ s £6_Di.S£0£ai 

The only source of industrial wastes located in the 
municipality is a small meat packing establishment operated by 
Mr. So Snider , northeast of the community of Rainham Centre „ This 
operation involves approximately 30 hogs per month and liquid wastes 
are dissipated over farm fields at the rear of the establishment „ 
These wastes do not reach a watercourse,, 

The results of samples taken from various drainage 
courses in the township are included in Table 14 and the corres- 
ponding sample locations are shown in Figure 14 „ The results 
indicate the presence of domestic sewage in the storm sewers and 
Stoney Creek at Selkirk^, and in the various drains and ditches at 
Fisherville„ Such situations present a serious public health hazard, 
3^ CONCLUSIONS 

Serious pollution problems were found in the Police 
Village of Selkirk and in the community of Fisherville. Domestic 
waste discharges were found in storm drainage and natural drainage 



courses „ Measures to prevent the discharge of domestic wastes 
should be taken by local authorities. 

The municipal refuse disposal site is a potential source 
of pollution to Wardell's Creek, Measures should be taken to pro- 
tect the watercourse from pollution , 
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TOWNSHIP OF RAINHAM 












SAMPLE RESULTS 








SAMPLE PT, 






5-OAY 


SUSP. 


PHENOLS 


MF 


NO. 


LOCATION 
STONEY CREEK 


DATE 
18.7.67 


_BOD_ 
2.1 


SOLIDS 
3 


IN PPB 


COL 1 FORMS 


ST-0.3 


7fl 




Near outlet 


4,8.67 


3.0 


16 


*n 


- 


ST-I.O 


STONEY CREEK AT 


18.7.67 




SAMPLE BROKEN 




100 




TOWNLINE S. OF 


4.8.67 


1.3 


17 
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- 
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17 





90 
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4.8 .67 


2.4 


17 


— 
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stoney Creek 


18.7.67 
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~ 
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N.E. OF VILLAGE 


4.8.67 


l«3 
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16.7,67 


1*4 


17 





50 M 
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17 
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- 
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STORM SEWER AT 
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18.7.67 


22 


56 


- 
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SL-I W 


SELKIRK DITCH AT 


18.7.67 


207 


152 
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99M 




N. END OF VILLAGE 


4.8.67 
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- 


- 


EV-0 o | 


Evans creek at 


18.7.67 




SAMPLE BROKEN 




10 




SHORE DRIVE 


4.8.67 


1.4 


10 


- 




GA-O.I 


Gates Creek at 


lB.7.67 
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14 
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Shore Drsve 
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m 
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hemlock creek 
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80 




N.E. of Selkirk 
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36 


- 


- 
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18.7.67 




SAMPLE BROKEN 




100 




AT SHORE DRIVE 


4.8.67 


i.O 


14 


-* 


« 



SOURCE 
Drain From Hotel 
pond 

Road Ditch 
Storm sewer outfall 
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CHAPTER XV 
TOWNSHIP OF SENECA 

JL WATER SUPPLY 

A„ Municipal Supply 

Water for the developed areas of the township adjacent 
to the Town of Caledonia is purchased from that municipality. In 
1966 a total of 7 g 000 9 000 gallons, an average of 19 8 000 gallons per 

day were purchased „ The bacteriological and chemical quality of the 
water were discussed in Chapter 4. 
B. Private SugpH.es 

Throughout the remainder of the township individual water 
supplies are derived from drilled wells with an average depth of 
60 feet. It is reported that s in most cases s the water quality is 
good. The Commission has no knowledge of any communal water supply 
systems in the township. 
li WATER POLLUTION 

There are no storm or sanitary sewers within the manic i«= 
pality. Individual septic tanks or privies are generally employed. 

In the area immediately north of the Town of Caledonia 
a subdivision consisting of 10 homes and owned by the Gypsum Lime 

and Alabastlne Canada Limited 9 Division of Domtar, is served by a 

communal septic tank system which discharges to Seneca Creek. For 
several yearSj, the Commission had urged that this area be served by 



sanitary sewers in co= operation with the Town of Caledonia. 

Throughout the remainder of the township individual 
septic tank systems appear to function without difficulty although 
minor problems were noted at the Hamlet of York. No serious pol° 
lution of a watercourse was observed other than that in Seneca 
Creek o 

The municipal refuse disposal site located east of the 
community of York is not a source of pollution of ground or surface 
water . 

D. i^^strialJWaste^DjLspjosal^ 

Serious problems with the disposal of industrial wastes 
were noted in the area immediately north of the Town of Caledonia 
where wastes from Silverwood s s Dairy Limited, Riverside Dairy 
Llmitedg and the Gypsum Lime & Alabastine plant are discharged 
directly t© a small tributary of Seneca Creek. The development of 
a sewage collector scheme to convey these wastes to the Town of 
Caledonia treatment works has been under consideration for some 
five years. The continued discharge of these wastes along with 
those from the residences in the area presents a serious health 
hazard and should be terminated as soon as possible. 

L Surface Water £u£lit£ 

The results of samples from the various drainage courses 
are included in Table 15 and the corresponding sample locations are* 



2 



shown in Figure 15 »■ Coliform organism counts are high in almost 
every sample indicating a potentially dangerous health problem, 

Five=day BOD values in samples below the sources of pollution gen™ 
erally exceed the Commission "s objectives for surface water. 

It should be noted that sampling points which had been 
previously established at the Hamlet of York were examined during 
the survey and found to have no flow, 
h. CONCLUSIONS 

Except for a number of industries and a limited number 
of residences in the area adjacent to the Town of Caledonia ^ water 
supply throughout the township is dependent upon ground sources. 

With respect to waste disposal^, a number of industrial 
and residential properties in the area adjacent to the Town of 
Caledonia were found to have inadequate disposal facilities. 
Discussions between the township and the town have been carried on 
for some five years in an attempt to arrive at a solution to the 
problem. To date the two parties have been unable to come to a 
satisfactory arrangement. It is strongly recommended that the 
township council pursue its negotiations with the town in order that 
the matter can be resolved at an early data. 
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TOWNSHIP OF SENECA 
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SAMPLE PT. 






5-DAY 


SUSP. 


DETERGE NT 


m. 


LOCATION 
Creek Tributary 


date 

18.5.67 


BOD 
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40 


AS ABS 


GSEX-3i,5 


0.0 




of Senaca Creek 


17.8.67 


6.8 


38 


- 
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0.1 




Confluence with 
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- 
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- 
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0.1 
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- 
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CHAPTER XVI 
TOWNSHIP OF SHERBROOKE 

h. MATER SUPPLY 

A L Muni£i£al Water Su£p_lies 

Water from the OWRC Regional Pumping Station in the 
Township of Dunn is supplied to two large industries in the Port 
Ma it land area. These two firms , Electric Reduction Company and 
Sherbrooke Metallurgical Company, require a total in excess of 
9,000,000 gallons per day. The quality of the water, which re- 
ceives minimal treatment , was discussed in Chapter 11. 

When the OWRC Water Works were developed in 1959-60, 
plans for extensive subdivision development were under considera- 
tion. Although there has been considerable cottage development 
along the lakeshore, none of these properties are serviced by a 
communal water supply system. Adequate capacity is available in 
the existing public facilities to service the existing and pro- 
posed development in the township. 

B. Z*"A v ii te _ £ u £jPi% s 

As noted previously there are no private communal 
supplies in the township. Water is taken on an individual basis, 

from dug wells, cisterns or drilled wells. Since drilled wells 

usually yield highly sulphurous water, the first two means are the. 
most popular. In warm dry weather, such supplies frequently ire- 
quire replenishment by water purchased from haulage contractors. 



There are indications that cistern supplies which are 
dependent upon natural precipitation are periodically contaminated 
by airborne pollutants. Levels of fluoride s in excess of the 
Commission's recommended upper limit in water supplies of 2.4 ppm, 
have frequently been reported in some of the cisterns. Regardless 
of the existing conditlons s the use of such supplies for domestic 
purposes involving consumptions should be discouraged. 

While there are no communal systems as such s the Depart- 
ment of Lands and Forests maintains a water supply system at the 
Rock Point Provincial Park on Lake Erie, Water is obtained from 
the lake and treatment is provided in the form of pressure filtra- 
tion and ehlorination. The capacity of the works is not known 
although only three service outlets are provided in the camp 
facilities,, Little information is available en the water quality 
although it is known that two samples per month are submitted for 
bacteriological analyses. In 1967 all samples were found to be 
satisfactory. 
JL WATER POLLUTION 

A^ SewagjBi_D < iS£osal 

Sewage disposal by individual property owners is 
normally carried out by means of conventional septic tank tile and 
bed installations. There does not appear to be any serious water 
pollution resulting from these. 

B^ Refu£e_DLspjDjsal 

The municipally operated open dump south of Rysaer Road 



does not appear to be the source of pollution of ground or surface 
waters . 

C. ^ndujatr ialJtfas^teJDisgosal^ 

The Sherbrooke Metallurgical Company Limited produces 
sulphuric acid. Up to 5 s 000^000 gallons per day of water is used 
for acid cooling and returned to the Grand River in an uncontamima- 
ted form. A further 200 9 000 gallons is used for gas scrubbing and 
passes through a neutralising pit and settling pond before joining 
the cooling water flow to the Grand River discharge. In genera 1 9 
the OWRC has found that waste treatment facilities are adequate . 

The Electric Reduction Company of Canada Limited produces 
phosphoric acid in a process involving the digestion of phosphate 
rock with sulphuric acid. The calcium sulphate resulting from 
this operation is discharged as a slurry to one of the lagoons. 
The remaining liquid waste consisting of scrubbing water and wash« 
waters are passed through a neutralization system and also discharged 
to the same lagoons,, The final effluent to the Grand River has been 
fo-tumd to contain excessive concentrations of suspended solidSj, 
phosphates^ fluoride^ and on occasion^ unacceptable pH levels. 
Following a directive from the OWRC in June of 1967 9 the company 
submitted plans for improvements to the treatment works. Extensions 
to the lagoon facilities have now been completed and further works 
are to be undertaken in the coming year. 



p. £^^£ c £. Water S. u £^i t Z 

With the exception of waste discharges to the Grand 
River in the Port Ma it land Area, the pollution of surface waters 
in the township was not felt to be a serious problem. Insofar as 
the effect of the industrial waste effluent is concemedj, reference 
should be made to Table 2-2 and the determination for soluble 
phosphorous in samples points 1 and 2. Also of significance are 
the values for fluorides which show a marked increase at the mouth 
of the river as compared to the upstream sampling point. 
3^ CONCLUSIONS 

Water for the two largest consumers a the industries at 
Port Maitland s is provided by the Dunn Township Regional Pumping 
Station, Individual supplies throughout the remainder of the 
township are dependent upon private wells or cisterns. There are 
indications that airborne pollutants have contributed to contamina- 
tion of some of the cisterns supplies. Adequate capacity is 
available In the Regional water supply system to accommodate future 
subdivision development in the township depending on its location. 

There is no problem with the disposal of sewage from 
domestic sources. However s any extensive future development 
should be provided with municipal services. 

Improved treatment of certain industrial wastes is 
required , 
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CHAPTER XVII 



TOWNSHIP OF WALPOLE 



1^ WATER SUPPLY 

A, Munic_i£al_ S_upj>lies 

There are no municipal supplies in the township, 

b. Z r L va _ te . water iL u EPi*-£ s 

Three privately operated water works are located in 

che township. These are described briefly as follows % 

- Haldimand County Park Water Works 

Water is drawn from Lake Erie through an infiltration 
well at the shoreline and is chlorinated prior to distribution 
throughout the park. The facilities available are generally those 
for trailer units. Since the installation is new a little is known 
of the water quality. However, the results of samples in 1967 
indicate that satisfactory disinfection practice is followed „ 
The water quality from a chemical standpoint is typical of eondi= 
tions found in Lake Erie. 

- Peacock Point Water Works 

This system serves approximately 300 cottages in a 
Cottagers Association. Water is drawn from Lake Erie and pumped 
through pressure filters and chlorinated prior to distribution to 
the system . Although limited information is available on the 
water quality in this system^ a review of Commission records 
indicates that the bacteriological results to date have been 



satisfactory. While the water is passed through pressure filters, 
examination of the chemical results to date indicates that there 
is very little difference between the raw and treated waters, 
- Selkirk Provincial Park Water Works 

Water for the provincial park is drawn from Lake Erie 
passed through sand filters and chlorinated before distribution to 
approximately 12 outside service taps. Facilities are available at 
the park for approximately 80 camper or trailer units. Pumping 
capacity is estimated at 2400 gallons per hour. Since the park 
was only recently opened to the public, little is known of the water 
quality. However, bacteriological results for 1967 indicate that 
satisfactory disinfection is provided, A review of the chemical 
results indicates that the filtration provided has very little 
effect on the raw water quality, 

CHEMICAL WATER QUALITY 
SOURCE HARDNESS ALKALINITY IRON CHLORIDE PH FLUORIDE 



AS CACO3 AS CACO3 AS FE AS Cu AT LAB AS F 
haldimand 
County Park 
Water works 142 tOi 0. 11 25 7,9 



Peacock Point - raw 


131 


102 


2.6 28 


8.3 


Water Works - treated 


130 


99 


0.42 27 


8.0 






- 5 UNITS 


TUR8IDITY - 45 UNITS 




Treated. ...Colour 


- 5 UNITS 


Turbidity - 18 units 




Selkirk Prov. - raw 


1)8 


88 


0.20 30 


8.6 


Park w.Works - treated 


|3E 


99 


o 53 27 


8.6 



0.1 

0,' 



Throughout the remainder of the township individual 
water supplies are dependent upon drilled or dug wells. Highly 



mineralized waters are common in most areas,, 
JL_ WATER POLLUTION 

A. £ ewa £ e _ D i s £°£ a i 

There are no municipal storm or sanitary sewer services 
available in the township. Individual septic tank and tile bed 
disposal systems are the most commonly used methods for waste 
disposal. With few exceptions, these function adequately without 
causing any serious pollution of surface waters. Problems with 
individual septic tank systems were noted at the Hamlet of 
Springvale, and the Police Village of Selkirk. Corrective action 
on an individual basis is required in most cases. 

The former army camp near Hagersville has now been taken 
over by the Provincial Department of Reform Institutions and is 
being operated as a Boy's Training Camp under the name of Camp 
Sprucedale. A portion of the camp property has been sublet to an 
industrial packing concern. Sanitary wastes from both locations 
are discharged to a treatment plant at the north end of the property. 
Primary settling, trickling filters, final settling, and chlorina» 
tion are provided with the effluent discharged to Sandusk Creek, 
The institution was fully established in 1967 and at the present 
time a population of 300 persons is housed on the property while 
a further 200 persons are employed in the industry. Since the 
waste treatment facilities were provided for a full time population 
in excess of 500 persons, the present operation utilizes only 



one-half of the existing works. Based on limited examinations in 
1967, the treatment efficiency appears to be poor. Certain im- 
provements in the operating procedure have been recommended., 

B, Ref_use_Disp_osal 

There are two municipal refuse disposal sites in the 
township, one operated by the Village of Hagersville, and the 
second operated by the Township itself. 

The Hagersvilie site is located west of the village in 
Lot 14. Open dumping is practiced in a large bare field. Although 
the site is presently satisfactory, continued use of the property 
could pose a potential threat to a nearby watercourse « It is 
suggested that a new site be selected in the near future. 

The township dump is located south of the Hamlet of 
Sandusk and immediately adjacent to Sandusk Creek. Refuse is 
deposited along the creek bank in fissured limestone and spillage 
of waste materials and discharge of leachate from the dump to the 
watercourse were noted. Continued dumping at this site will result 
in serious pollution of the watercourse, A more suitable site 
should be chosen at an early date, 

C, I. n * L1 £ t:: H.if.l_ 1Wa „ s te_ D i s E £ a i 

Wastes from two small meat packing or slaughterhouse 

operations near the community of Springvale are effectively 
disposed of through the use of subsurface disposal systems. 



D, £urf ace_ Water Quality 

Sample results are included in Table 17 and the 
corresponding sample locations are shown on Figure 17. Evidence 
of pollution was found in Sandusk Creek below the communities of 
Hagersville and Jarvis, Similar conditions were found in a ditch 
drain at Selkirk, The effluent from the Camp Sprucedale sewage 
treatment plant was of unsatisfactory quality on both occasions. 
Improvements in the operation of the plant should provide a much 
higher quality of effluent in the future, 
h. CONCLUSIONS 

Three private water supplies are maintained,, all of 
these being purely for summer residents. In each case a minimum 
of treatment is provided . In all three cases B inadequate sampling 
Is carried out and little is known of the quality of water avail- 
able to the consumers. Such systems should be sampled at least 
twice per month during the operating period. 

Malfunctioning septic tank systems were observed at the 
community of Springvale and near the Police Village of Selkirk, 
Local authorities should take action to insure that polluted 
materials are not discharged to local watercourses. 

The two municipal refuse disposal sites in the township 
are potential sources of pollution. Efforts should be made to 
locate more suitable sites. In this respect 9 the co-operation of 
the OWRC should be requested in the selection of a suitable property, 



Any extensive future development should be provided 
with municipal services. 



TABLE 17 
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SAMPLE RESULTS 



SAMPLE PT. 






5-OAY 


SUSP. 


HP 


NO. 


LOCATION 
Nanticoke Creek n. of 


DATE 
3.8.67 


800 
4*4 


SOLIDS 
70 


CO LI FORMS 


N-I.O 






V 1 LLAGE 


14.8.67 


6.4 


74 


340 


s-o.6 


Sandusk creek Near 


3.8.67 


2.2 


32 


Broken 




OUTLET 


14.8.67 


3.3 


16 


540 


SDR-2,3 


Dry Creek at Rainham Rd. 


3.8.67 


2.4 


48 


— 






14.8.67 


4.2 


26 


280 


S-6.8 


Sandusk Creek s« of 


3.8.67 


0.3 


9 


- 




Sandusk 


14.8.67 


I.I 


2 


416 


SJ-7.8 


Sandusk Creek N.W. of 


3.8.67 


2.7 


10 


_ 




Sandusk (Jarvis Branch J 


14.8.67 


0.9 


7 


212 


SJ-12.0 


jarvis Branch at jarvis 


3.8,67 


II 


176 


840 


SJ-12.4 


Jarvis Branch above Jarvis 


3.8.67 


3.9 


7 


560 


S-16.8 


Sandusk Creek 


3.8,67 


1,0 


13 


530 




Springvale Rd. 


14.8.67 


i.r 


B 


4800 


S-17.6 T 


Treatment Plant Effluent 


3.8,67 


10 


31 


135,000 




(Camp Sprucedale) 


14.8.67 


43 


22 


<4 






29.2.68 


61 


25 


- 



S-18.8 



Sandusk Creek n.w. of 
Camp Sprucedale 



3.8.68 



3.1 



26 



SP-| 



Private Drain at 
Springvale 



14.9.67 



90 



78 
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APPEND IX 

EXPLANATION & SIGNIFICANCE OF LABORATORY ANALYSES 
All of the laboratory tests Included In this report were 
performed at the Ontario Water Resources Commission Laboratory in 
Toronto. 

A, BACTERIOLOGICAL EXAMINATION 
Bacteriological examinations were performed on samples 

from water supplies, streams^ and outfalls. The Membrane Filter 
Technique was used to obtain a direct enumeration of coliform 
organisms. These organisms are normal inhabitants of the intes~ 
tines of man and other warm blooded animals* They are always 
present in large numbers in sewage and are generally minimal in 
other stream pollutants. 

The results of the examinations are reported as "M.F, 
Coliform Count per 100 ml". 

The Commission's objective for stream sanitation is a 
coliform density of not greater than 2,400 organisms per 100 ml„ 

B. STREAM AND OUTFALL SAMPLES 

The chemical analyses performed on stream and outfall 
samples include determinations for biochemical oxygen demand,, 
suspended solids, turbidity, and in some instances,, pHj, and 
alkyl benzene sulfonate (ABS) <> 



BIOCHEMICAL OXYGEN DEMAND (BOD) : 

Biochemical Oxygen Demand is reported in ppm and is an 
indication of the amount of oxygen required for the stabilization 
of decomposable organic matter present in sewage p polluted waters s 
or industrial wastes. The completion of the laboratory test re- 
quires five days, under the controlled incubation temperature of 
20°C. 

The Commission objective for stream water quality is 
an upper limit of 4 ppm. 
SOLIDS ; 

The laboratory carries out tests to determine the total 
and suspended solids in a sample. The value for dissolved solids 
is determined by taking the mathematical difference between the 
total and suspended solids. 

The concentration of suspended solids expressed in 
parts per million (ppm) is generally the most significant of the 
solids analyses in regard to stream water quality. The effects 
of suspended solids in water are reflected in difficulties 
associated with water pur if ication e deposition in streams 9 and 
injury to the habitat of fish. 

Where suspended solids values approach 20 ppm or less, 
laboratory difficulties are experienced and s excepting the 
samples from sewage treatment works, the values of suspended 
matter are usually determined as turbidity. 



TURBIDITY; 

Turbidity is caused by the presence of suspended matter 
such as clay, silt, finely divided organic matter, plankton and 
other microscopic organisms in water. It is an expression of 
the optical property of a sample and results are reported in 
"Silica Units". 

The pH is an index of the acidity or alkalinity of 
the solution as represented by the instantaneous hydrogen ion 
concentration. The practical pH scale extends from 0, very acid, 
to 14, very alkaline, with the middle value of pH 7 corresponding 
to exact neutrality (at 25°C„). The objectives for surface-water 
quality as adopted by the OWRC suggest that the pH of the waters 
following initial dilution, should not be less than 6*7 nor 
greater than 8.5, 
ABS; 

ABS (Alkyl Benzene Sulfonate) is the basic component 
of anionic detergents and its presence is generally considered 
to be an indication of pollution by domestic sewage , 

C. WATER SUPPLIES 
The chemical analyses performed on water used as a 
source of supply for municipal or private systems include | 
hardness, alkalinity, chlorides, iron, fluoride, pH, turbidity 9 
and colour. 



HARDNESS : 

No specific limit is usually placed on hardness although 
it is usually recommended that waters for domestic use should con= 
tain less than 250 ppm hardness as CaC03. This recommended limit 
has been used to avoid excessive soap consumption and other pro= 
blems, primarily economic, usually associated with hard water. 
The degrees of hardness are indicated as? 

Moderately Hard, . „ ...,.„„ . . 75=150 ppm as CaC03 

Hard, ...... , ..... * < 150=300 ppm as CaC03 

Very Hard, ..„....„.,....„.. „ greater than 300 ppm as CaCfa 

ALKALINITY I 

Alkalinity of natural waters is due to the presence 
of salts of weak acids, usually bicarbonates. The concentration 
is reported in ppm as CaC03 and is significant in determining 
aggressive tendencies and softening treatment requirements,, 
CHLORIDES ; 

Chlorides are naturally present s in varying coneentra-* 
tions, in water supplies. Increasing chloride concentration may 
indicate contamination from domestic sewage. 

The recommended maximum concentration to avoid saline 
tastes is 250 ppm. 
IRON ; 

The recommended maximum limit for iron in water 
supplies is 0.3 ppm. It is noted that waters with concentrations 
of iron in excess of 0.3 ppm are not harmful to consumers but have 
objectionable staining and sediment "-forming properties^ and may 



cause the deposition of iron in pipes or the growth of iron 
bacteria. If the concentration exceeds 1 ppm^ problems with 
metallic taste may occur, 
FLUORIDE ; 

Fluoride may occur naturally in water or it may be 
artificially applied at the supply and/or treatment works „ 

A fluoride concentration of approximately 1 ppm is 
considered beneficial in the prevention of dental caries. The 
recommended maximum and minimum limits of fluoride are 1.2 ppm 
and 0o8 ppm respectively. 
TURBIDITY : 

The significance of turbidity is included in Section 
B, 

The turbidity of treated water should not exceed 5 
Silica Units, 
COLOUR; 

The colour intensity of water is reported in Hazen 
Units. 

The colouration of natural water may re salt from con«= 
tact with organic matter or chemical substances. 

The recommended maximum colour content is 15 Hazen 
Units. 



ABBREVIATIONS AND SYMBOLS 

ENGINEERING TERMS 

5 0D Biochemical Oxygen Demand 

cfs cubic feet per second 

gal. gallon (Imperial used throughout 

except where noted) 

gpcpd gallons per capita per day 

gpd gallons per day 

gpm gallons per minute 

M.F, Membrane Filter 

No , number 

ppb parts per billion 

ppm parts per million 



